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ROYAL SOCIETY. 


IN WHICH 


I. The preſent Deficiency of NATux AL PHILOs O Ex is diſcourſed of, 
with the Methods of rendering it more certain and beneficial. 

IT. The Nature, Motion and Effects of LI H x are treated of, particularly 
that of the San and Comets. 

III. An Hypothetical Explication of MEMORY; how the Organs made uſe 
of by the Mind in its Operation may be Mechanically underitood. 

IV. An Hypotheſis and Explication of the cauſe of GR avity, orGx 4- 
VITATION, MAGNETISM, Cc. 

V. Diſcourſes of Eax THQUAKEs, their Cauſes and Effects, and Hiſtories 
of ſeveral ; to which are annext, Phyſica! Explications of ſeveral of the Fa- 
bles in Ovid's Met amorphoſes, very different from other My chologick Inter- 

reters. 

VI. Lectures for improving NAvIGATION and ASTRONOMY, With 
the Deſcriptions of ſeveral new and uſeful Inſtruments and Contrivances ; 


the whole full of curious Didquaſerons and Experiments. 
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To theſe Dis co uxs Es is prefixt the Aur HO Rs LIFE, giving an Ac- 
count of his Studies and Employments, with an Enumeration of the many Experi- 
ments, Inſtruments, Contrivances and Inventions, by him made and produc'd as 
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PUBLISHER 


READER. © 


fVUſom having made a Preface or Epiſtle to the Reader almoſt neceſſa- 
„, Tſhall ſo far comply a ok ſome ſhort Account of the follow- 


ing Treatiſes. The Reputation of the Author is ſo well eftabliſÞd, 
that I ſhall wave all that might be ſaid upon that Head, and on ly deſire the 
Reader to obſerve, that ſoon after his Deceaſe, his Papers were, by his Re- 
lations, committed to my careto Pabliſh what I thought might prove ac- 
ceptable to the Learned, which ] have endeavoar'd in this Volume. | 

The Tratts here Publiſh'd are for the moſt part Lectures, made and read 
by him at ſeveral diſtant times upon different Subjects, which the Reader 
is here preſented with as the Author left them; for I was unwilling to Mo- 
del or Methodize them à new, by reducing the Sabjects and Diſcourſes of 
many Lectures into one continu'd Diſcourſe, as his method has been in 
the Treatiſes formerly Publiſh'd by him in Quarto; much leſs have I ven- 
tar d upon any Epitome, Abridgments too often diftorting and curtailing 
the Author's true Senſe, and diſguiſing it ſo, that his own Sentiments are 
hard to be l and always dubious, which Errors I have deſir'd 4s 
much as poſſuble to ſhun. Tam ſenſible, by publiſhing his Diſcourſes thus at 
large, ſome Recapitulations have been unavoidable, eſpecially in Diſcourſes 
of this Nature, which it is poſſible may diſguſt ſome nice Criticts; never- 
theleſs I hope the Canded Reader will not find = Repetitions ſo many or 
large, as to be diſſatiq d thereat, moſt, if not all of them, containing ſome 
new Matter added to what was ſaid before. 

The Subjects here handl'd are ſome of the moſt difficalt in Natural Phi- 
loſophy, and the Diſcourſes were all well accepted and approv'd of when 
read before competent Judges of the Ro AL SOCIETY, at their uſual 
Meetings. 

The firſt contains a general Scheme or Draught of a method of advanc- 
ing and promoting Natural Philoſophy, ſbewing its preſent deficiency, 
with the ſeveral Queries to be made, and how they may be anſwer'd to ren- 
der it more inſtructive and beneficial. It maſt be granted the laſt and chief 
Part of this Phyſical Algebra, or New Organ, viz. The method of 
ranging the Experiments and Obſervations in order, ſo as to frame and 

raiſe Axioms from them is wanting (which I believe was never wrote by the 
Author) however I make no doubt but what is here offer d will prove accep- 
table for the many curious Informations and Experiments therein contain d. 

What follows is a Collection of ſeveral Lectures concerning the Nature 
of Light, in which its Cauſe, Motion, Action, Velocity and Properties 
are largely treated of, with many new, uſeful and entertaining Subjects, ei- 
ther more coprouſly handled or hinted in Tranſitu. Tho? the Author has 

nat in theſe Diſcourſes treated of the ſeveral alterations and aſfections of 
the Rays of Light from Reflection, Inflection, and Reſraction, Cc. 
A 2 as 
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45 his intention was to do (which is evident from ſeveral Paſſages in his 
Writings) yet the Learned will here weet with ſeveral no leſs difficult than 
curious Matters explain d, among the reſt that great Problem of Memory 


I 
high is here at eu intelligibly qtplicatens ir gears eſſaxy 
pep m t ase the Ws, Reflect n, ich 22 1%. 
07 immalerial or tucorporeal | . g 

From this Contemplation he cames to treat of Time and Duration, ſhew- 
ing whence we gain the Notion of it, which he {uppoſes from the formation 


of, and 2 7 2 oporeal Ideas, or Images ft ed ap in 
- 0 


6 
the Repoſitogy of the Bigin, poſitively aſſerts the recipient and di- 
recting Power or Soul tꝭ be a ov ing immaterial Being. 

Next to this is a Phyſical Treatiſe of Comets, proving from many 
Obſervations, that they are actually burning Bodies, with an account of the 
anconcetvable Velocity of the motion of the Flaſhes or Accenſion of the 
Steames in the Blaze or Taile far ſurpaſſing thoſe of Light ning : To 
this is join d the Author's Hypotheſis of the cauſe of Gravity, 4 
Subject that has hitherto puzzPa, as well as exercis'd the moſt ingenious 
Heads. This Hypotheſis is deduced from Mechanick Principles, and 
back'd with Experiments; to which is added « ſhort Account of his Hypo- 
theſis of Magnetiſm. 3 | | 

Aſter theſe are many Lectures concerning the external Shell or Super- 
fices of the Earth, of the C 7 and Original of Mountains, V allies and 
Lakes. Of Foſſile Shells, and other marine Remains found on the higheſt 
Hills ower moſt part of the known World, with Hiſtorical Accounts of 
Earthquakes, fery Eruptions, Deluges, &c. and 4 Phyſical Interprets- 
tion of the of antient Mythologick Repreſentations of Natural Hi- 
ſtory. In theſe Leftares the figure of the Terraqueous Globe and encom- 


paſſing Air is prov'd from the diurnal Motion and Gravitation. 


Laſtly, I have added ſome Lettares relating to the Improvement of 
Aſtronomy and Navigation, wherein, tho" I cannot promiſe the Reader 
the Invention of the Longitude, or the4likegreat Matters, yet I hope they 
will prove agreeable for the ſeveral new and uſeful Suggeſtions and Inſtru- 
ments therein ment ion d and aeſcrib'd, with ſome new methods of making 
Obſervations at Land and Sea, to determine the true Meridian La- 
titude of the Place, &c. | 

In all theſe Diſcourſes I have fairly and truly given the Author*s own 
Opinions and Reaſonings in his own words, with the ſeveral times when 
they were read before the ROY AL SOCIETY, when 1 could any way 
diſcover them, 

I could wiſh the Author had himſelf fitted theſe Papers for the Preſs in 
his Life time, or at leaſt ftich'd the ſeveral agreeing Subjects together, 
which would have prevented ſome Errors that poſſibly have happen d in the 
Order and Diſpoſition of them, for which I deſire the Reader to accept this 
Excuſe, that ſeveral of his Papers came to my Sight and Hands, when 
others that might better have follow'd them, were Printed off. 

R. W. 
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1 ] Nnderftanding that it would be acceptable to ſeveral Lear: 


given of the Life, Studies and Employments of fo know- 
| ing and diligent an Inquirer into Nature, as Dr. Robert 
Hooke is generally allow'd to have been, and who was one of the 
greateſt Promoters of Experimental Natural Knowledge, as well 
as Ornaments of the laſt Century (fo fruitful of great Genii) I could 
not well refuſe that Task, which (knowing my own inſufficiency 
for ſuch an Attempt) I could hardly undertake, being conſcious it 
ür'd a Perſon much better qualifyd with natural and acquir'd 
Adilities to perform it with Satisfaction; eſpecially in fo judicious 
and nice an Age, more ready to find Faults than pardon Miſtakes - 
Beſides my deſire has always been not to expoſe my ſelf to Cenſure, 
when I might live quietly, Stadiis i7nobitis otii. But the followin 
Papers of Dr. Hooke having been put into my Hands to be Publiſh's, 
I was, in ſome manner, oblig'd to appear in Print. What Miſtakes 
the Candid Reader may obſerve, in the following Relation of his 
Life, Thope he will oblicingly pardon. In which I profeſs, the ut- 
moſt Sincerity, the greateſt part of my Vouchers being either ta- 
ken out his own Memorials, or from the Journals of the Royal So- 
| ciety. | 3 4 7 * ; a ; 
Had Dr. Hooke proſecuted a Deſign which I find he once pro- 
poſed to himſelf, my preſent Undertaking had beenas vain as need- 
'Tefs, for in a ſmall Pocket- Diary of his I found theſe Words written. 
© Saturday April the roth 1697. I an this Day to write. the 
© Hiſtory of my own Life, wherein I will comprize as many re- 
© markable Paſſages, as I can now remember or collect out of ſuch 
© Memorials as I have kept in Writing, or are in the Regiſters of 
the RoyYaL SocrETyY; together with all my Inventions, Ex- 
'© periments, Diſcoveries, Diſcourſes, & c. which I have made, the 
© time when, the manner how, and means by which, with the ſuc- 
« ceſs and effect of them, together with the ſtate of my Health, 
my Employments and Studies, m 2 or bad Fortune, my 
Friends bd Enemies, Cc. all which all be the truth of Matter 
© of Fact, ſo far as I can be inform'd by my Memorials or my owa 
Memory, which Rule I reſolve not to tranſgrels. | 


Wb * Accordingly 


ned and Ingenious Perſons to have ſore publick Account 
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2 Die Lifeof Dr. Robert Hooke. 


" | According 


much affli 


y I found a be 


pinning of his Life, which tho? it af- 
fords but little ſatisfaction, being concerning his Childhood, 
yet I have here given an AbſttaQt of What is contained in it. 

Dr. Robert Hooke was Born at Freſhwater, a Peninſula on the Weſt 
ſide of the Ifle of Wight, on the eighteenth of July, being Sararday; 
1635, at twelve a Clock at Noon, and Chriſtened the twenty fixth 
following by his own Father Miniſter of that Pariſh. 

He was very infirm and weakly, and therefore Nurſt at Home; 
tho? his Brothers and Siſters were Nurſt Abroad; and for at leaſt 
ſeven Years his Parents had very little hopes of his Life, being of- 
ten ſick; all which time his chief Food was Milk, or things made 
thereof, and Fruits, no Fleſh in the leaſt agreeing with his weak 
Conſtitution. 

For his Age he was very ſprightly and active in Running, Leap- 
ing, Cc. tho? very weak as to any robuſt Exerciſe : Was very apt 
to learn any thing, and after his Engliſh ſoon learnt his Grammar 
by Heart; but, as he ſays, with but little underſtanding, till his 
Father deſigning him for the Miniſtry, took ſome pains to inſtruct 
him. But he ſtill being often ſubject to the Head- ach which hinder- 
ed his Learning, his Father laid aſide all Thoughts of breeding 
him a Scholar, and finding himſelf alſo grow very infirm through 
Age and Sickneſs, wholly neglected his farther Education, who be- 
ing thus left to himſelf ſpent his time in making little mechanical 
Toys, (as he ſays) in which he was very intent, and for the Tools 
© he had ſucceſsful ; ſo that there was nothing he faw done by any 
£ Mechanick, but he endeavoured to imitate, and in ſome parti- 
© culars could exceed (which are his own words.) His Father ob- 
ſerving by theſe Indications, his great inclination to Mechanicks, 
thought ro put him Apprentice to ſome eaſy Trade (as a Watch- 
makers or Limners) he ſhewing moſt inclinations to thoſe or the 
like curious Mechanical Performances; for making uſe of ſuch 
Tools as he could procure, © ſeeing an old Braſs Clock taken to pieces, 
he attemted to imitate it, and made a wooden one that would go: 
Much about the fame time he made a ſmall Ship about a Yard 


_ © long, fitly ſhaping it, adding its Rigging of Ropes, Pullies, Maſts, 


Cc. with a contrivance to make it fire off ſome ſmall Guns, as it 
Vas Sailing croſs a Haven of a pretty breadth: He had alſo a 
great fancy for drawing, having much about the ſame Age Cop- 
pied ſeveral Prints with a Pen, that Mr. Hoskszs (Son to the fa- 
* mous Hoskins Compers Maſter) much admired one not inſtructed 
* could ſo well imitate them. 3 
Theſe Indications of a Mechanick Genius appeared in him when 


very young; for by the ſame Paper I find that his Father died in 


October 1648, having for three or four Years before his Death been 
Red with a Cough, a Palſy, Jaundice and Droply. 

This is the ſum of what he has left of his own Writing, = which 
we find him at the time of his Fathers Death, to be thirteen Years 
and about three Months Old. | 

This early Propenſity of his to Mechanicks was a ſign of his fu- 
ture Excellency in ſuch Contrivances, and admirable Facility he 
afterwards manifeſted in applying Mechanical Principles to the ex- 
plication of the moſt difficult Phænomena of Nature, and I remem- 
ber it has been often dbſerved by ſeveral Perſons, that whatever ap- 
parat us he contrived for the exhibiting any Experiment before the 

ROYAL 
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ment clearly and evidently, to explain t 
was a ſufficient proof of his true knowledge 


ſent Subj 
of the 


C wh * h 


Nature. 


How he ſpent the next fix or ſeven Years of his Life I have not 


been particularly informed; but I underſtand he was for ſome time 
with Sir Peter Lely, how long I am not certain: I ſuppoſe but a 
ſhort time; forT have heard that the ſmell of the Oil Colours did not 
agree with his Conſtitution; increaſing his Head-ach, to which he 
was ever too much ſubject. 1 | 
It was after this that he lived with Dr. Busby, the late famous 
Maſter of Weſtminſter-School, as a Scholar in his own Houſe, where 
with more diligence he apply'd himſelf to Latin and Greek, in which 
he made a ſufficient proficiency for the time, and had a competent 
Knowledge, and at the ſame time got ſome infight into the Hebrew 
and ſome other Oriental Languages. While he liv'd with Dr. Baſ- 
by, he fell ſeriouſly upon the ſtudy of the Mathematicks, the Dr. 
encouraging him therein, and allowing him particular times for 
that purpoſe. In this he took the moſt regular Method, and firſt 
made himſelf Maſter of Euclide's Elements, and thence proceeded 
—_ from that ſure Baſis to the other parts of the Mathematicks 
2 = to the application thereof to Mechanicks, his firſt and laſt 
Miſtreſs. | 

From Weftminſter-School he went to the Univerſity of Oxford, in 
1653. but as 'tis often the Fate of Perſons great in Learning to 
be ſmall in other Circumſtances, his were but mean. I find that he 
was a Student of Chriſt-Charch, tho? not of the Foundation, but 
was, as I have heard, a Servitor to one Mr. Goodman, and took his 
Degree of Maſter of Arts ſeveral Years after, about 1662, or 1663. 

About the Year 1655, he began to ſhew himſelf to the World, 
- and that he had not ſpent his Juvenile Years in vain ; for there be- 
ing a Concourſe at that time of extraordinary Perſons at Oxford, 
each of which afterwards were aw er ry iſtinguiſh'd for the 
great Light they gave the Learned World by 
Labours ; he was ſoon taken notice of, and for his Facility in Me- 
chanick Inventions much priz'd by them. 

For the proof of his being at this time brought into the acquain- 
tance of theſe great Men, I ſhall tranſcribe ſome Paſſages which I 
met with among his Manuſcripts ; and firſt ſpeaking of their Phi- 

loſophical Meetings at Oxford, he ſays, 


At theſe Meetings, which were about the Year 1655 (before 


© which time I knew little of them) divers Experiments were ſug- 
« geſted, diſcours'd and try'd with various ſucceſſes, tho? no other 
* account was taken of them but what particular Perſons perhaps 
did for the help of their own Memories; ſo that many execllent 
things have been loſt, ſome few only by the kindneſs of the Au- 


* thors have been ſince made publick; among theſe may be reckon'd 


© the Honourable Mr. Boyle's Pneumatick Exgine and Experiments, 
« firſt Printed in the Year 1660. for ia 1658, or 9, I contriv'd and 
« perſected the Air-pump for Mr Boyle, having firſt ſeen a Contri- 
* vance for that 
Mr. Gratorix, whi 


rpoſe made for the ſame honourable Perſon by 
was too groſs to perform any great matter. 


The 


med with the leaſt Embarrafl- | 
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The Draught of this Air-pump and all its parts, as it was after 
. Publiſh'd by Mr. Boyle, I have now by me deſign'd by Mr. Hooke, 
and I have heard him ſay, he was then ſent to London by Mr. Boyle 
to get the Barrel and other parts for that Engine which could nor 

be made at Oxford. But to return'to ſome other Notes, 
| © The ſame Year I contriv'd and made many trials about the Art 
of flying in the Air, and moving very ſwift on the Land and Wa- 
© ter, of which I ſhew'd ſeveral Deſigns to Dr. Wilkins then War- 
© den of Wadham College, and at the ſame time made a Module, 
£ which, by the help of Springs and Wings, rais'd and ſuſtain'd it 
« ſelf in the Air; but finding by my own trials, and afterwards by 
Calculation, that the Muſcles of a Mans Body were not ſuffici- 
ent to do any thing conſiderable of that kind, I apply'd my Mind 
[ © to contrive a way to make artificial Muſcles; divers deſigns where- 
' © of I ſhew'dalſoat the ſame time to Dr. Wilkins, but was in ma- 

K ny of my Trials fruſtrated of my expectations. 

What is mention'd here of his attempts about flying, is con- 
firm'd by ſeveral Draughts and Schemes upon Paper, of the Me- 
thods that might be attempted for that purpoſe, and of ſome con- 
trivances for faſtening ſuccedaneous Wings, not unlike thoſe of 
Bats, to the Arms and Legs of a Man, as likewiſe of a Contri- 
vance to raiſe him up by means of Horizontal Vanes plac'd a little 
aſlope to the Wind, which being blown round, turn'd an endleſs 
Screw in the Center, which help'd to move the Wings, to be ma- 
nag'd by the Perſon by this means rais'd aloft: Theſe Schemes I 
have now by me, with ſome few Fragments relating thereto, bur 
ſo imperfect, that I do not judge them fit for the Publick. But to 
return to his own Notes. 

About this time having an opportunity of acquainting my ſelf 
© with Aſtronomy by the kindneſs of Dr. Ward, I apply'd my ſelf 
© tothe improving of the Pendulum for ſuch Obſervations, and in the 

., © Year 1656, or 57, I contriv'd a way to continue the motion of 
Lene pon, the Pendulum, ſo much commended by Ricciolus in his Almageſtum, 
© which Dr. Ward had recommended to me to peruſe; I made ſome 
© trials for this end, which I found to ſucced to my wiſh. 
Ihe ſucceſs of theſe made me farther think of improving it for 
I vexer cauld“ finding the Longitude, and * the Method I had made for wy ſelf for 


meet with 


"br nent. Mechanick Inventions, quickly led me to the uſe of Springs inſtead 
one4 here, ande Of Gravity for the making a Body vibrate in any Poſture, where- 


ee . upon I did firſt in great, and afterwards in ſmaller Modules, ſatif 


bis Nad al- © fy my ſelf of the Practicableneſs of ſuch an Invention, and hop- 
ready Trinted, ing to have made great advantage thereby, I acquainted divers 
f ay of my Friends, and particularly Mr. Boyle, that I was poſſeſt of 


this Volume, of? ſuchan Invention, and crav'd their Aſſiſtance for improving the 
2 method for c | 


a menos uſe of it to my advantage. 


Inventions, | 


which be ſomewhere calls 4 Mechanick Algebra for ſolving any Probleme in Mechanicks, as eaſily and cer- 


rainy a5 any Geomerrick by Algebra, and ſays, that by bis bis method he could readily determine whether any ſuck 
Trobleme was poſſible, and if jo, which was the neareſt and eaſie t way of ſolving it. 


* Immediately after his Majeſty's Reſtoration, Mr. Boyle was plea- 

| *:fed'to acquaint the Lord Browncher and Sir Robert Moray with it, 

„ ho advis'd me to get a Patent for the Invention, and propoun- 
ded very probable ways of making conſiderable advantage by it. 
To induce them to a belief of my performance, I ſhew'd a Pocket- 


© watch, 


* 


—_ 7. 


ſr 


t watch, accommodated with a Spring, apply'd td the Arbor of 
« the Ballance to regulate the motion thereof; concealing the way 
« I had for finding the Longitude; this was ſo well approv'd of 
that Sir Robert Moray drew me up the form of a Patent, the prin- 
0 4 part whereof, vis. the deſcription of the Watch, ſo regulat- 
ed, 1s his own hand Writing, which I have yet by me, the dif- 
* couragement I met with in the management of this Affair, made 
* me deſiſt for that time. 

So far this Paper. In confirmation of what is aboveſaid, I met 
with a Draught of an Agreement between the Lord Brouncher, Mr. 
Boyle, and Sir Robert Moray, with Robert Hooke Maſter of Arts to 
this purpoſe, that Robert Hooke ſhould diſcover to them the whole 
of his Invention to meaſure the parts of Time at Sea as exactly and 
truly as they are at Land by the Pendulum Clocks invented by Mon- 
ſieur Haygens; That of the Profits to be made thereby not exceed- 
ing 6000 J. Robert Hooke was to have! of whatever was made more 
of it, not exceeding 4000 l. Robert Hooke was to have z of the reſt, 
if more could be made of it, he was to have the 5, and Robert Hooke 
to be publickly owned the Author and Inventor thereof. This is 
the ſum of one Draught ; there are indeed ſome others which differ 
only in the diviſion of the Profits, which it is needleſs here to trou- 
ble the Reader with. In purſuance of this Defign there were ſe- 
veral Papers drawn up, v:z. The Draught of an Act of Parliament to 
oblige all Maſters of Ships to pay ſo much per 'Tun for the uſe of 
this Invention, as alſo of a Warrant to be granted by the King to 
Robert Hooke, M. A. &c. for a Patent for the ſole uſe of the faid In- 
vention for fourteen Years, and ſign'd by His Majeſty's Command, 
William Morrice. Thave ſome other Papers which are unneceffary to 
be here mention'd. 

Thus far the Matter then proceeded, and how it came to ſtop 
here may be juſtly wondred ; but to give the Reader the beſt ſatiſ- 
faction I can in this matter, I ſhall tranſcribe a Paragraph out of 


the Poſtcript to Hooke's Treatiſe of Helioſcopes Printed 1676. Page 27. 


© This Treaty with me had been finally concluded for ſeveral 
© Thouſand Pounds, had not the inſerting of one Clauſe broke ir 
off, which was, That if after I had diſcover'd my Invention about 
< the finding the Longitude by Watches (tho in themſelves ſufficient ) they, 
© or any other Perſon ſhould find a way of improving my Principles, he or 
they ſhould have the benefit thereof during the term of the Patent, and 
not I. To which Clauſe I could no ways agree, knowing *twas 
t eaſy to vary my Principles an hundred ways; and *twas not im- 
* probable, but there might be ſome addition of conveniency to 
© what I ſhould at firſt diſcover, it bein Wo inventis addere; and 
judging it unreaſonable to be depriv*d of the benefit of my In- 
* venrions, in themſelves ſufficient, becauſe others might vary 
* them, or any other ways improve them, of which it was very 
* probable they would have no thought if they had not the advan- 
tage of being inſtructed by my Diſcovery, it having been hid 
* ſome Thouſands of Years already; as indeed the effect hath made 
* evident-and certain, there having been nothing done by any Bo- 
* dy elſe upon that matter ever ſince. 

There is more in the ſame place worth the peruſal, which, for 
brevity, I omit. 


C Dr. 


Vi 


Pap. 247. 
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Dr. Hooke ſuffering this Invention to lie undiſcover'd to the laſt, 
gave ſomePerſons cauſe to queſtion whether he was ever Poſſeſſor of 
it, and to doubt whether what in Theory ſeem'd very promiſing, 
wou'd anſwer when put to the Teſt of Practice ; others indeed 
more ſeverely judged, that it was only a kind of boaſting in him, 
to aſſert he knew that which had not yet been perform'd, tho? at- 
tempted by many. However the matter is, it is certain he per- 
ſiſted in the affirmation to the laſt, and not many Weeks before 
his Death, told me and other Perſons, that he knew a certain and 
infallible method to deſcover the true place of a Veſſel at Sea, as to 
its Eaſt and Weſt diſtance from the Port departed from : Whether 
by Watches, or other Time-keepers, or by any other ways, I know 
not, tho? indeed by what is before mention'd, it ſhould ſeem to be 
by Watches, for the improvement of which he made many Trials, 
and read ſeveral Diſcourſes. | f 

However this matter produc'd the diſcovery of that moſt uſeful 
and practicable method of regulating Pocket- watches by a ſpiral 
Spring, apply'd to the Arbor of the Ballance as they are now made 
without any conſiderable addition ſince; the Hiſtory of which, as 
I have heard it from himſelf and find publiſh'd, is thus. 

In Diſcourſe once he told me, that aboutthe Year 1660. he ha- 
ving ſhewn a Movement fo regulated to the Lord Brouncher, &c. 
as is above related, Monſieur Huygens having for ſome time apply'd 
himſelf to invent ſeveral ways to regulate Time-keepers by thecor- 
reſpondence he held with Mr. 0/dezbargh, among other matters had 
notice of this, for which there was afterwards an application made 
to procure a Patent. 'This indeed is poſſible, but whether it were 
ſo or not I cannot determine. That Mr. Hooke had many Years be- 
fore (Haygens mention'd it) diſcover'd the Invention is certain, by 
what is related in the Hiſtory of the Ro YAL SOCIET x among ſe- 
veral new Inventions, in theſe words, There have been invented ſeveral 
kinds of PetndulumWatches for the Pocket, wherein the motion ts regulat- 
ed by Springs, &c. 

Now tho? this does not mention the Springs being ſpiral or fa- 
ſtened to the Arbor of the Ballance, yet it appears it was ſo by 
what is related above, and a Paſlage I have ſeen in a Leter from Sir 
Robert Moray to Mr. Oldenburgh, dated Oxon Sept. 30. 1665. clears it, 
in which are theſe words. You (meaning Oldenbargh) will be 
© the firſt that knows when his (that is Hagens s) Watches will be 
ready, and I will therefore expect from you an account of them, 
and if he imparts to you what he does, let me know it; to that 
« purpoſe you may ask him if he doth not apply a Spring to the Arbor 
© of the Ballance, and that will give him occaſion to fay ſome what 
to you; if it be that, you may tell him what Hooke has done in 
© that matter, and what he intends more. Altho' I cannot de aſſur'd 
what Oldenburgh wrote to Monſieur Haygers, yet it is probable their 
intimacy procur'd what he knew; and it is evident that Huygens's 
diſcovery of this was firſt publiſh'd in the Journal des Scavans, and 
from thence in the Philo. Tranſat. for March 25th. 1675, about 
ten Years after that Letter of Sir Robert Morays, and near fifteen af- 
ter Hooke's firſt diſcovery of it. 

To this I ſhall add what Mr. Oldenburgh has Printed, Philoſ. 
Tranſat. No. 118. *Tis certain the deſcriber of Helioſcopes (mean- 
ing Hooke) ſome Years ago caus'd to be actually made ſome 
> * Watches 


/ 


$ 
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Watches of this kind; which (indeed he there ſays) were unſucceſs- 
ful. Which whether ſo or not, I cannot learn, ſo many Years after. 
tho” I am inclin'd to think that Expreſſion proceeded from Paſſion. 
the Invention and Principle of Hooke's and Hangens's being both 
the very ſame as are now us'd. . W 

To this of Mr. Oldenburgb, Mr. Hooke made his Reply in a Poſt- 


ſcript to his Lampas: In rejoinder to-which Oldenburg Printed a Ptiloſ. Tranſ. 
Declaration of the Council of the Ro AL Socit ty, to teſtify Ne. 129.9. 
his faithfulneſs in managing the Correſpondence of the Society; 74 


. * — . * . 7 
but it is obſervable that in this place there is no contradiction to 


Hooke's being the firſt in that Invention. | 

It cannot be deny'd but that Mr. Hooke was frequently deſir'd to 
perfect his Inventions about Watches and Time-keepers, which, 
when urg'd, he as often promis'd, and when any new Contrivance 
was by any Perſon produc'd, he then ſhew'd ſomething of his own, 
either the ſame, or excelling it, a Proof he had try'd the fame 
before. Particularly when on the gth of Auguſt 1666. Mr. Mer- 
« cator ſhew'd to the Society a Watch of his Invention, repreſent- 
ing the Æquation of Time to the approbation of the Company. 
Mr. Hooke at the ſame time produc'd a new piece of Watch- 


© work of his own Contrivance to meaſure Time exactly both at .]. l 


* Sea and Land, of which he was defir'd to bring in the Deſcrip- 
© tion, which, tho? promis'd, was, as I think, never dane. 

It muſt be confeſs d that very many of his Inventions were ne- 
ver brought to the perfection they were capable of, nor pur in 
practice till ſome other Perſon either Foreigner or of our own Na- 
tion cultivated the Invention, which, when Hooke found, it put 
him upon the finiſhing that which otherwiſe poſſibly might have 
lain *till this time in its firſt Defects : Whether this miſtake aroſe 
from the multiplicity of his Buſineſs which did not allow him a ſut- 
ficient time, or from the fertility of his Invention which hurry'd 
him on, in the queſt of new Entertainments, negleCting the former 
Diſcoveries when he was once ſatisfied of the feazableneſs and cer- 
tainty of them, tho there wanted ſome ſmall matter to render 
their uſe more practicable and general, I know not, and whether 
this was the Caſe in the preſent Subject: But this I ſuppoſe 
may be an undoubted Truth, the ſpiral Springs were not ap- 
ply'd generally to regulate Watches, till after this Diſpute with 
Huygens. 

1 have been the more particular in this matter, that I Might, as 
far as I was able, aſſert the Invention to the true Author, and ſup- 
poſe I have wrong'd no Perſon. They that require more of this 
Subject may conſult the Philoſophical Tranſactions, and Hooke's 
TraQts in the places before quoted: I have in this brought all that 
relates to this Queſtion together, that the Reader may the better 

underſtand the whole matter, tho* thereby I have diſorder'd the 
ſeries of his Life, and order of Time. 

But to return from this Digreſſion, which, to make it more plain, 
I have enlarg'd upon) to Oxford, I find that 1655, or 6 there were 
many curious Experiments, Obſervations and Inquiries made, and 
Inſtruments for thoſe purpoſes contriv'd, as particularly the Barome- 
ter, of which he ſays, the firſt occaſion of the Invention was a Sug- 
geſtion of Sir Ch. Nen in order to find whether the Hypotheſis ot 
Des Cartes tor giving the Reaſon of the Tides from the preſſure a 
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the Moon upon the Air in its paſſage by the Meridian, were true ot 
not. At this time I ha ve heard Mr. Hooke ſay, it was firſt obſerv'd, 
that the height ot the Mercury in the Barometer did not conform itfelt 
to the Moon's motion, but to that of the different Gravitation of 
the Air, as has been fince ſufficiently verified. Yet in a French 
Treatiſe Printed at Pars, ſeveral Years after this Obſervation at 
Oxford, the diſcovery of the Gravitation of the Air is attributed to 


Monſieur Paſcal deduced from ſeveral Experiments, made about 


the Year 1650. at Clermont in Auvergne by Monſieur Perier, at Paris 
by others: And at Stockholm by Meſſeures Des Cartes and Chanute; 
which if it be, as is there related, and the Inferences from that Ex- 
periment ſuch as are in the ſame Tract mentioned, *ris ſtrange they 
ſhould not have been apply*d to the uſe of fo beneficial an Inſtru- 
ment ſooner, which I do not find it was till after this Obſervation 
at Oxford. ; 

By the per ſuaſion of Dr. Seth Ward, afterwards Biſhop of Salisba- 
73, about 1656, he apply'd himſelf more particularly to the Study 
of Aſtronomy, and about 58, or 59, he ſays thus, I contriv'd ſe- 
veral Aſtronomical Inſtruments for making Obſervations both at 
cSea and Land, which I afterwards produc'd before the Rory aL 
© SOCIETY. 

Some of theſe, I ſuppoſe, are the Inſtruments hereafter menti- 
on'd in his Aſtronomical Lectures, where I have endeavour'd to re- 
trieve as many as I could, partly from ſome rough Draughts, 
partly from old Modules, and ſome from the verbal Deſcriptions 
where beth thoſe helps were wanting; in which how I have ſuc- 
ceeded, is left to the candid Readers Judgment. 

Much about this time (as he ſays) he contriv'd the Circular Pen- 
© duluin, and the uſe of it for continuing the motion of another Pen- 


aulum, which he afterwards ſhew'd to the Ro YAL SO CIE Ty 


in 1663; about which time, and afterwards, there are ſeveral par- 
ticulars relating to the Circular Pendulum enter'd in the Journals as 
his: A Movement to this purpoſe; is deſcrib'd in his Auimadverſions 
on Machina Cæleſtis, pag. 68. Printed 1674. 

In the Year 1660. the moſt Illuſtrious Ro YAL SOCIETY was 
founded, for a full account of which, and its Inſtitution, the Rea- 
der is referred to the Right Reverend and Learned, Dr. Sprat's Hi- 
ſtory thereof, Publiſh'd 1667. I ſhall only obſerve the Occaſion 
and Time when Mr. Hooke was introduc'd into their Service as Ca- 
rator. Soon after the beginning of the Ro YAL SO CIE Tx, viz. 


about Apr 1661. a Debate aroſe in the Society, occaſion'd by a 


ſmall Tract Printed in 1660. about the cauſe of the riſing of Water 
in ſlender Glaſs Pipes, higher than in larger, and that in a certain 
N to their Bores; this Diſeourſe was wrote and Publiſh'd 

y Hooke ; the Explication of which diffcult Phenomenon made him 


the more regarded. The ſum of his ay, - upon this Subjet 


he Publiſh'd afterward, Mzcrography Obſerv.the 6th. in which there 
are ſeveral very curious and then new Remarks and Hints; as to 
the Nature of Fluidity and Gravity, which laſt is farther proſecut- 
ed in his Treatiſe of Springs, with other excellent Subjects, to which 
the Inquilitive are referr'd for a more ample ſatisfaction. | 


This, 
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This, rogether with his former Performances, made him much 
reſpected by the R. Society, and on the fifth of November 1662: * Sir 
© Robert Moray propos'd a Perſon that was willing to be entertain'd 
© as a Curator by the Society, offering to furniſh them every day 
© when they met, with three or four conſiderable Experiments; 
© which Propoſition was unanimouſly receiv'd, Mr. Hooke being 
© nam'd to be the Perſon ; and accordingly the next Day of their 
meeting on the twelfth of November he was unanimouſly accep- 
© ted and taken as Curator, with the Thanks of the Society order'd 
to Mr. Boyle tor diſpenſing with him for their uſe, and order'd 
© that Mr. Hooke ſhould come and fit among them, and both bring 
inevery Day three or four of his own Experiments, and take care 
© of ſuch others as ſhould be recommended to him by the So- 
© cet). 

From this time the Societies Journals gave ſufficient Teſtimoni- 
als of his Performances, all which would be too many to particu- 
larize here, therefure I ſhall only touch upon ſome of the chief, as 
the Experiment of breaking Glaſs-Bubbles inward, the Air con- 
tain'd in them being rarify' d by heat in their blowing, and ſo her- 
metically ſealing them whilſt hot; which Bubbles were obſerv'd at 
a certain degree of Tenſion, both in the diſtending them whilſt 
blowing, and in their contracting as they coobd, to yield a ſmart 
ſound, ſeveral of theſe in cooling would break inwards with a 
brisk noiſe, tho? others broak without any noiſe, upon which the 
Experimenter made ſeveral Remarks. 

Many Experiments were made to explicate the Nature and Qua- 
lity of the Air, vir. as to its Gravitation, its different Effects when 
Rarify'd, Condeas'd and Natural, with its uſe as to the Life of A- 
nimals, and maintaining a lucid Flame, or cauſe the Diſſolution of 
Bodies by Fire, a live Animal and Lamp being incloſed together in 
a Receiver, ſhew'd the Pabulum vitæ and flammæ tobe much the fame: 
At which time alſo he try'd how long the ſame Air would ſerve 
for breathing. This leads me to remember that-noble Experiment 
made by him of keeping a Dog alive, his Thorax being laid open, 
by blowing freſh Air into his Lungs, of which a particular Account 
is given in the Hiſtory of the Ro YAL 89 CET, pag. 232. 
which plainly ſhews the uſe of the Air, ndWitterence between ve- 
nal and arterial Blood. — 2 

He ſhew'd what addition of weight is given to Fluids, by a- 
ſcending and deſcending Bodies in them. The different Specifick 
weight of Hot and Cold Water, with the uſes to be made thereof 
in heating large quantities of Water. Of the difference of Ice and 
Water, with the Refraction of other Fluids, by an Inſtrument de- 
ſcrib'd in the Preface to his Micrography. 

Experiments and a Contrivance to ſhew the Force and Velocity 
of Bodies falling from ſeveral heights, weighing Bodies at ſeveral 
heights. Pendulums of two hundred Foot long. The difference of 
the Barometer at ſeveral heights. Experiments to improve Land 
Carriage. Methods of conveying ſecret and quick Intelligence. 

Inſtruments to meaſure time exactly. To obſerve a ſecond Mi- 
nute by the Sun or Stars. To rrſthe ſtrength of Gun-power, and 
ſeveral others, particularly an Mie to cut down the Teeth of 
Watch Wheels more exactly that can be done by the moſt expert 


Hand, an Invention now of conſtant uſe. 
N d About 
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2 About this time he fix d the Standard for the Thermometer from the 
= | Point of Freezing ; and contriv'da way to make the motions of the 
Barometer more ſoſible, which is ſince with farther Improvements, 
Publiih'd in the Philoſoph. Tranſat. NF. 185.p. 241. 

In Feb. 1661. he contriv'd a way to ſupply freſh Air to the U- 
rinator under the Diving Bell by a Chain of Buckets and a Leaden 
Box for his Head, when he went out of the Bell to be ſupply*d with 
freſh Air from the Bell, cc. | 

At this time he ſhew'd Experiments of the dilating of Glaſs and 
other Bodies by Heart. 

In Jaly 1664. he produc'd an Experement to ſhew the number of 
Vibrations of an extended String, made in a determinate time, re- 
quiſite to give a certain Tone or Note, by which it was found that 
a Wire making two hundred ſeventy two vibrations in one Second 
of Time, ſounded G Sol Re Ut in the Scale of all Muſick. Other 
Experiments were made of the diviſion of a Monochord, which I 
omit. | 
Phill. About this time many Experiments were made of the Velocity 
Nb. 5.7.1 of Bodies ſinking and riſing in Water, in order to aſcertain that 
Ns. 24.p. Contrivance, which was after made publick, of ſounding the Seas 
439» depth with the ſounding Ball, which is too well known to inſiſt 

on it. 

At ſeveral Meetings of the Society in 1663, and 4. he produc'd his 
Microſcopial Obſervations, and read the Explications and Diſcourſes 
made upon them, which were after publiſÞ'd in his Micrographia, 
at the beginning of the Year 1665. In which Book, I ſuppoſe, it 
will hardly be deny'd, that there are more excellent Philoſophical 
Diſcoveries and Hints, that in moſt extant of its bulk: The Book 
itſelf being well known, I ſhall only obſerve that there are deſcrib'd 
in it ſeveral forts of Microſcopes, with the ways of uſing them. 
The Baroſcope, Hygroſcope, an Inſtrument to graduate Thermo- 
meters, an Engine to grind Optick-glaſſes, an Inſtrument to mea- 
ſure the Refraction of Liquors, + by I remember Mr. Marſbal when he 
defir'd the Societies Approbation of his new Method of grinding 
SpeQacles and other Optick-glaſſes, own'd he had the firſt intima- 
tion of it from a hint of Mr. Hoeke's in this Book about the Polifh- 
ing many very ſmall Microſcope Object-glaſſes at once. 

A more particular Account of this Book is extant in the Philoſoph. 
Tranſat. Ne 2.p. 29. and to ſhew the Eſteem Foreigners had of 
it, I ſhall refer the Reader to the account given of it in the Journal 
des Scavans for the Month of December 1666. In this the Journaliſt 
ſpeaks with great Reſpect of the Author, and Eſteem for the Work 

| itſelf, obſerving the vaſt number of curious Remarks made there- 

i in concerning the improvement of the other Senſes, as well as that 

| of ſeeing : Obſervations of Colours and Light, the Moon, Stars, Re- 

flexion, Inflection, Cc. concluding after (having mention'd ſeveral) 

=_ the Book contains more than can be taken notice of in an Ex- 

| In the beginning of Jane 1664. Sir John Catler having intimated 

L his r to ſome Members of the Society of founding a Mecha- 
nick L „with a Yearly Gratuity of fifty Pounds, on the twenty 


ſecond of the ſame Month ſeveral Members met to confer about 
the manner of ſetling that Lecture, and on the ninth of Novem- 
ber tollowing, it is enter'd in the Journals to this purpoſe ; Sir 
John 
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John Catler having founded a Lecture, and ſettłd an Annual Sti- 


« pend upon Robert Hooke, M. A. of fifty Pounds during Life (en- 
« truſting the Preſident, Council and Fellows of the faid Society to 


direct and appoint the ſaid Mr. Heoke as to the Subject and Number 


of his Lectures) the Society order'd ſeveral of their Members to 
* wait upon Sir John Catler, with their Thanks for his particular 
_ © Favour to a worthy Member, and for that Reſpect and Confidence 
© he hath hereby expreſt towards their whole Body, G o 

On the twenty ſeventh of June 1664. it was voted that at the 
« firſt Opportunity Mr. Hooke ſhould be put to the Scrutiny for 
© the Carators place by Office; on the twenty third of November 
following he was propos'd as a Setled Carator of Experiments; 
and on the eleventh of Jaz. 1664. elected and made Carator by O 
« ficefor Life, with an additional Salary to Sir Jahn Catler's Annu- 
6 1tY. = 
At this time he read ſeveral Aſtronomical Lectures, ſome of 
which are publiſh'd in this Volume, and invented many Inſtru- 
ments, particularly his Quadrant with a Roler on the Limb; an 
Inſtrument to meaſure the Velocity of the Wind, and repeated 
the Experiment of the Vibrations of a Pendule two hundred 
Foot long. The firſt propofal for the Weather-Clock was then of- 
fer'd upon the Deſcription of one made by Sir Chriſtopher Wrez. 


The Experiment was made and account given of the ſuſpenſion of 


the Mercury to ſeventy five Inches in the Tube, which, with ſome 
additions, 1s Printed in this Volume. From this time he brought 
in almoſt at every Meeting Experiments, Obſervations, Schemes 
of new Inſtruments and Inventions, or ſomething conſiderable to 
the advancement of Knowledge, and very frequently read his Car- 
lerian Lectures, of many whereof he publiſh'd, the moſt material 
parts in his Tracts Printed at different times, in Quarto, call'd 
Lectures and Collectious, &c. comprizing compendioully in one con- 
tinu'd Diſcourſe, the chief Matters and Subjects handled in ſeveral 
Lectures. 

Thus the generous Ardor with which the Ro AL SociETY 
was inſpir'd, continu'd till the Year 166 5. when, by reaſon of the 
great Mortaity then reigning, they were oblig'd to deſiſt and break 
up their Weekly Meetings till the fourteenth of March 1661. when, 


upon Summons, N. met again. In this Interim the Members 
n 


retir'd to ſeveral Places in the Country, and Mr. Hooke attend- 
ed Dr. Wilkizs, and ſome other ingenious Gentlemen into Szr- 
5, near Bazſtead Downs, where ſeveral Experiments were made 
during this Receſs, an account of which was after brought into 
the Society. 

At ſome of the firſt Meetings, after they came together again, 
Mr. Hooke produc'd a very ſmall Quadrant for obſerving accu- 
© rately to Minutes and Seconds, it had an Arm moving on it by 
© meansof a Screw lying on the Limb of the Quadrant ; this 1s 
all the account I find of it. Poſſibly this was the firſt ever made 
after that manner, tho? it is now — known and practis'd : 
A large one of this fort, and of all its parts, with the reſt of the 
apparatus and manner of ufing it, is at large publiſh'd by the In- 
ventor, Anno 1674. in his Animadverſions on Heveliuss Machina 
Celeſtis, pag. 44 in which Book alſo ſeveral other ingenious Con- 
. trivances, Inſtruments and Inventions are mention'd. co 
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May 23d. 1666. There was read a Paper of Mr. Hookes ex- 
© plicating the Inflexion of a direct motion into a Curve, by a ſu- 
P 8 WY n 
« pervening, attractive Principle, which was order'd to be Regi- 
« fter'd. Ihe Diſcourſe contain'd therein is an Introduction to an 
Experiment to ſhew that Circular Mot ion, is compounded of an 
© indeavour by a direct motion by the Tangent, and of another in- 
« deavour tending to the Center: To which purpoſe there was a 
* Pendulum faltened to the Roof of the Room with a large wooden 


© Ball of Lignum Vite on the end of it; and it was found, that if 


« the Impetus of the indeavour by the Tangent, at the firſt ſetting 
out, was ſtronger than the indeavour to the Center, there was 
generated ſuch an Elliptical Motion, whoſe longeſt Diameter was 
« parallel to the direct indea vour of the Body at the firſt Impulſe: 
But if that Inpetus were weaker than that indea vour to the Cen- 
© ter, there was generated ſuch an Elliptical Motion, whoſe ſhor- 
ter Diameter was parallel to the direct indeavour of the Body in 
© the firſt point of the Impulſe ; if both were equal there was made 
a perfect Circular Motion. There was alſo made another Expe- 
* riment, by faſtening another Pendulous Body by a ſhort String 
* on the lower part of the Wire, by which the greater weight was 
© ſuſpended, that it might freely make a Circular or Elliptical Mo- 
tion round the bigger, whillt the bigger mov'd Circularly or El- 
© liptically about the firſt Center. The intention whereof was to 
* explicate the manner of the Moons motion about the Earth, it 
« appearing evidently thereby, that neither the bigger Ball, which 
repreſented the Earth, nor the leſs which repretented the Moon, 
* were mov'din fo perfect a Circle or Ellipſis, as otherwiſe they 
would have been, if either of them had been ſuſpended and 
« mov*'d ſingly: But that a certain Point which ſeem'd to be the 
Center of Gravity of the two Bodies ( howſoever poſited and 
* confider'd as one) ſeem'd to be regularly mov*'d, in ſuch a Circle 
or Ellipſis, the two Balls having other perculiar motions in ſmall 
* Epicicles about the ſaid Point. 
© Aug. 11t. 1666. he read his Obſervations of the Comet in 1664. 
after Printed among his Tracts, and calbd Cometa. The ſame 
© produc'd a certain Contrivance to ſhew that the Circular Pendu- 
lum was made of two ſtrait Lines croſſing each other, &c. and 
about the ſame time his Inſtrument to take the diſtance of the 
Stars from the Moon, the one Object ſeen direct, the other by 
Reflexion, this is publiſh'd in his Book, pag. 503. 
The dreadful Conflagration of a great part of the City of Lan- 
don happening in the beginning of September 1666. brought an- 
other great hindrance to the Societies Proceedings; ſo that they 
were oblig'd to remove their uſual place of Meeting from Greſham 
College to Arundel Houſe in the Strand, where, by the favour of the 
then Duke of Norfolk, they proſecuted their former Inquiries, their 
firſt Meeting at Arundel Houſe being on the ninth of Jan. 1667. 
On the nineteenth of Sep. 1666. he produc'd a Module he had 
deſign'd for the Rebuilding of the City, with which the Society 
* were very well pleas d, and Sir John Laurence the then late Lord 
* Major, addreſs'd himſelf to the Society, expreſſing the preſent Lord 
Majors and Aldermens liking thereof, as alſo their deſire that it might 


de ſhewn to his Majeſh, they preferring it far before the Model 
* drawn up by the City Surveyor. 


* 


What 


— 
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What this Model was, I cannot ſo well determine, but I have 
heard that it was defign'd in it to have all the chief Streets as 
from Leaden-Hall corner to Newpate, and the like, to lie in an exact 
ſtrait Line, and all the other croſs Streets turning out of them at 
right Angles, all the Churches, publick Buildings, Market- places, 
and the like, in proper and convenient places, which, no doubt, 
would have added much to the Beauty and Symmetry of the whole. 
How this came not to be accepted of I know not, but it is proba 
ble this might contribute not a little to his being taken notice of 
by the 4 — of the City, and ſoon after made Surveyor. 

The Rebuilding of the City, according to the Act of ' Parlia- 
ment, requiring an able Perſon to ſet out the Ground to the ſeve- 
veral Proprietors, Mr. Hooke was pitch'd upon, and appointed City- 
Sarveyor for that difficult Work, which being very great, took u 
a large proportion of his Time, to the no ſmall hindrance of his 
Philoſophical Diſquiſitions. | ie 

In this Employment he got the moſt part of that Eſtate he died 
poſſeſſed of, as was evident by a large Iron Cheſt of Money found 
after his Death, which had been lock'd down with the Key ia it, 
with a date of the Time, by which it appear'd to have been ſo 
ſhur up for above thirty Years : In this was contain'd the greateſt 
part of what he left behind him, which was to the value of ma- 
ny thouſands in Gold and Silver. That he might by this place 
juitly acquire a conſiderable Eſtate, I think cannot be deny'd, eve- 
ry particular Perſon after the Fire being in haſte to have his con- 
cerns expedited ; ſo that as I have been inform'd he had no Reſt 
early and late from Perſons ſoliciting to have their Grounds ſet out, 
which, without any Fraud or Injuſtice, deſerv'd a due recompence 
in ſo fatiguing an Employ. | 

Oct. 31. 1666. He ſhew'd his inclineing Pendulum, with the u- 
ſes thereof, to regulate the motions of a Clock as exactly as a long 
one. | - 8 
On the gth of Jaz. 1665. he was order'd to proſecute his Obſer- 
vations of the Earth's Paralax formerly by him propogd : A large 
Account of the Reſult of his Obſervations therein were after Priated 
in his Attempt to prove the motion of the Earth 1674, being the firſt 
of his Catleriaz Lectures Publiſh'd. | 

On the 6th of Feb. following, he produc'd his new Lamp con- 
triv'd ſo as to ſupply the Oil in equal quantity as it waſtes, that it 
may never riſe too much or too little, the farther Deſcription and 
Explication of which, with many curious Remarks, were Publiſh d 
1677. and intitl'd Lampas, or Deſcriptions of ſome Improvements of 
Lamps and Water-poiſes, &c. 

Feb. the 28th. He firſt produc'd his Reflecting Teleſcope, which is 
deſcrib'd with the Reafon of the Principle, with ſome other In- 
ſtruments in his Treatiſe of Helicſcopes, Printed 1676. 

On the 17th of Jane 1667. and afterwards he read large Diſ- 
courſes of the Cauſes, Powers and Effects of Earthquakes, affirm- 
ing the great Hills and Mountains in the World to have been raiſed 
by them, of which Subject he at ſeveral times afterwards made 
very many Diſcourſes and Lectures, the molt part of which are col- 
lected together in this Volume, beginning at Page 279. 
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"In Jul 1667. he try'd ſeveral Experiments upon himſelf in 


Nature and 


exhauſted Receiver, big enough to contain a Man, I think the only 
Experiment of that kind ever try'd. 5 | 
At this time he contriv'd a Micrometer of leſs Charge and Diff 
culy than that invented by Mr. Gaſcoin with Screws; this, I ſup- 
—4 is Publiſh'd in this Volume, Page 498. | 
Dec. 26. 1667. He brought in a farther Deſcription of a Sea Ba- 
rometer. | 

Jan. the 16th 166;. he produc'd © his new Contrivance of promot- 
© ing the Vibrations of Pendules, ſo as to prevent all Checks, which 
© heaffirmed had not been provided againſt by any Contrivance to 
© that time. 

r. 9. 1668. He produc'd two Inſtruments to promote the ſenſe 


& * 


May the 14th He ſhew*d an Experiment of the penetration of Li- 
quors in Oil of Vitriol and fair Water. 

About this time he producd many other Experiments and In- 
ventions, which I omit, and ſhall only obſerve, that here being 
ſeveral Diſcourſes about the meaſuring a of Degree vi the Earth, 
he propos'd divers Methods of performing it, and invented 
ſeveral Inftruments; and as is enterd in the Journal, V#. 28. 
1669. Mr. Hooke was of Opinion, That one of the exatteſi ways 
meaſuring, was by making accurate Obſervations of the Heavens to a 2 
cond, by a Perpendicular Tube, and then to take exact diſtances by Angles 
to a ſecond alſo, which I take to be the Method obſerv'd by the French 
not long after, as may be ſeen by a particular Treatiſe of it Pub- 
liſh'd by Monſieur Picart, as likewife by what Du hamel fays in his 
Hiſtory of that Society, p. 98. to which the curious are refer'd. I 
find alſo by ſome Notices and looſe Papers of our Curator, that he 
invented a ſort ot travelling Caleſh for this purpoſe, which ſhould 
deſcribe upon a Paper, not only the Menſuration of the way gone 
over, but the ſeveral Aſcents and Deſcents, together with the turn- 
ings and windings of the Caleſh, or the Points of the Compaſs 
upon which the Perſon travell'd with other Contrivances, which I 
know not by what misfortune, were never put in practiſe. There 
were alſo other Methods for meaſuring a ree propogd to be 
made in St. James's Park on the Canal, which alſo had the like fate 
of not being proſecuted. 

In Jan 1663. He firſt propos'd a drop of Mercury for an univer- 
ſal Standard, which is more at large deſcrib'd, Page 472. of the fol- 
lowing Volume. And in April ſhew'd an Experiment with a ſo- 
lution of Copper to repreſent the appearance of Clouds and other 
aerial Meteors, by dropping into it ſeveral Salts, &c. and at the 
ſame time ſhew'd the uſe of introducing the Species into a dark 
Room for Painting, and contriv'd a Box for that purpoſe, which is 
here Printed, 

In March 1671. © he ſhew'd ſeveral Experiments to explain the 
uſe of Gravity : Particularly on the gth an Ex- 
6 28 was made, in which ſome Flower put into a void ſhal- 
© low Glaſs with a large ſloping brim, and à pretty tall Foot was 
© made to rife and run over like a fluid, by the knocking on the 
edge of the Glaſs, and alſo by the forceably moving of ones Fin- 
ger round the edge of the ſame. Leaden Bullets alſo being put 
into this Glaſs, did, by knocking, move it like a fluid.---- This 
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d to conſider what — 2 be the cauſe of Gravity, 

- Tuggelt an Hypotheſis to explicate the motion of Gravity 

* DY, Cc. | | . | 

Theſe and ſeveral other Experiments, he ſhew'd to explain Na- 
tural Bodies and Actions, in of which I have been the more 
particular out of a theſe hints may excite ſome inquiſitive Per- 
fon to proceed farther in ſuch Inquiries. 

This fame Year ſeveral Diſcourſes and Papers paſt between the 
Learned Mr. Newton and Mr. Hooke concerning a new Theory of 
Light and Colours, which being now ſo generally known, I that 

not farther inſiſt on. | 3 

About this time he made a Propoſition for perfecting all ſorts of 
Optick- glaſſes, the ſecret of which was deliver d in an Anagram to 
the Pre — a 7 peg 3 

Not long after this time n that unhappy Diſpute between . 576 
Monſieur Hevelins and Hooke concerning the ——— Plain and 2 Kere 
Teleſcopical Sights for Aſtronomical Inſtruments, which, as I can®* 
collect, was thus occafion'd. Mr. Hooke, by means of Mr. Olden- 
bargh, had recommended to Monfieur Hevelius the Application of 
Teleſcopick Sights to his exquiſitely contriv*d and elobrated Inſtru- 
ments, affirming that by them an Angle might be taken to a much 
greater niceneſs than with plain Sights, and gave them a ſhort, but 
as he thought a ſufficient information of the manner of applying 
them to the Inſtrument, and intimated that if any thing requird a 
farther Explication, he was ready to give it. Nevertheleſs Heve- 
lia could not be prevaiPd with to make uſe of them, whether he 
thought himſelf too experienod to be inform'd by a young Aftro- 5 
nomer, as he reckon'd Hooke, or whether having made ſo many Ob- 
ſervations with plain Sights, he was unwilling to alter his Method, 
leaft he might bring their exactneſs into Queſtion, or whether being 
by long practice accuſtom d to the uſe of them, and not thoroughl 
apprehending the uſe of the other, nor well underſtanding the ail. 
ference, as Mr. Molineux has obſerv'd in his Opticks, is indeed un- 
certain. 

Not long after came out his curious and pompous Book of the 
firſt part of his Machiza Cæleſtis; and Hooke took occaſion in his Cat- 
lerian Lectures, to read ſeveral Diſcourſes upon that Book, and the 
Inſtruments therein deſcrib'd, which were Printed Anno 1674. un- 
der the Title of Auimad ver ſions upon Hevelinss Machina Celeſtis. 

In which Treatiſe vindicating ſomewhat warmely the benefit of 
Teleſcopick Sights and their preference, he chanc'd to let ſlip ſome 
Expreſſions, which, tho? poſſibly ſtrictly true, could yet never 
be digeſted by Hevelim. 

Several Years after Hevelizs Publiſh'd his Annus Climactericus, 
which again reviv'd the Diſpute, and caus'd ſeveral Learned Men 
to intereſt themſelves in the Controverſy. This, I think, is the 
true Hiſtory of the Matter. I ſhall here ſubjoin what Hooke wrote 
himſelf in Anſwer to what ſome Perſons thought fit to write upon 
this Subject, as I found them drawn up by himſelf in a Paper or 
two among his Manuſcripts; for the better underſtanding of which, 
I ſhall obſerve, Firſt, That Hevelias having ſent his Aznus Climatteri- 
cus to the Ro TAL SO CIE T, Dr. Wali was deſir d to give an 
account of it, which is Printed in the Philoſophical Trenſattions N®. 
175. P. 1162. in which the Dr. having uſed ſome Expreſſions _ 
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Hooks: thought reflected too ſeverely upon him; and Mr. HMoli- 
nennt long after ſending a Letter to the ſame purpoſe, he wrote 
his own Vindication almoſt verbatim, as I have here Printed it, at 
leaſt nothing material is omitted or added. 
There having been lately read in a Meeting of this Honour- 
Mx own: a. Letter. from Mr. Molizeax containing ſeveral Re- 
< fleftions that concern'd me, which, without ſome ſatisfactory an- 
© ſwerg muſt needs make me ſuffer in the Opinion of thoſe who 
© have-tiot truly underſtood the Matter in Controverſy, and the 
higli Eſteem I have of the Juſtice and Judgment of this Illuftri- 
© ous Company, perſuades me the rather to make my Defence 
here. | | | | 


4 The Objedctions in the Letter were theſe. 


© That if it be true which has been aſſerted, not only by ſome 
© celebrated Aſtronomers, but chiefly by Mr. Hooke in his Animad- 
6 _— &c. the Indeavours of Hevelius will be fruſtrated and his 
< vaſt Charges to no more purpoſe than Ticho's and all his ſplendid 

4 wo meer Lumber ; for upon this Queſtion as to plain 
Sights, the price of his Aſtronomical Labours of his whole Life 
depends; but ſurely this were an Event highly deplorable, not 
* 


only to the party himſelf immediately concern'd, but the whole 
Reſpublica Literaria. . 


Secondly, Mention is made of the lightneſs and ſmallneſs of 
what I had publiſ'd, which was only a Pamphlet, that aſſerted, 
that notwithſtanding all this, yet meerly for want of Teleſcopick 
Sights and ſome new kind of invented Diviſions on Mr. Hevelias's 
Inftruments, I went ſo far as to doubt whether his Obſervations 
could be true, and always the fame to twoor three Minutes, and 
that the whole import of it beſides this, was nothing but the De- 


ſcription of an Inſtrument which he never heard was put in 
practice. 


© The Third Objection againſt me is that, tho? Monſieur Heve- 
lius had earneſtly requeſted from me, or any one elſe that had Te- 
leſcopick Inſtruments, to ſend him ſome diſtances of fixt Stars 
obſerv'd by them, yet he could never be ſo happy as to obtain a- 
ny from me, tho' after wards he did from ſome others, Cc. 

© Theſe, and ſome other Diſcourſes, ſpread abroad tacitely inſi- 
nuate, that the Publiſhing thoſe Auimadverſions was a very ill 
Action, and that the Learned in general have receiv'd a great pre- 
judice thereby, it concerns me therefore to clear my ſelf of this 
Imputation : For Anſwer then I ſay, 


+ Firſt, If what I have Publiſh'd in thoſe Azzmadverſions be true 
and certain, then Idefire to know whether it were berter for the 
Reſpublica Literaria to be acquainted with it, or to remain poſſeſt 
with the belief of ſome Aſſertions of Monſieur Hevelius, which 
are really Miſtakes (not to ſay worſe) tho? poſſibly till that time, 
wherein I publiſh'd them, they were generally believ'd to be Truths, 
as he has taken a great deal of pains to induce a belief of, in the firſt 
part of his Machina Caleſlu, from Page 293, to Page 300, which I 
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© the rather mention, becauſe ſome Perſons have thought and aſ- 
« ſerted, that I was the firſt Aggreſſor in Print, the contrary of 
* which thoſe ſix Pages evince. 


Secondly, © Whether thoſe deplorable Events of leſſening the 
« price of Monſieur Hevelias's Works, if that were true, when 
put into the Ballance, will out-weigh the detecting a Miſtake, or 
_ « diſcovery of a Truth in a matter of ſo great Moment in Natu- 
« ral Philoſophy, as concerns the moſt conſiderable parts of Know- 
« ledge in the Theory of the Univerſe, eſpecially of Celeſtial Bo- 
« dies; for if Truth be that which is moſt prevalent with all Phi- 
« loſophical Spirits againſt any particular Intereſt, then I hope I ſhall 
prove I have not offended in that particular in my publication of 
« thoſe Animadverſions, And Hevelius himſelf was of the ſame 
Mind, when at the ſixty firſt Page of his Preface he writes 
« (ſpeaking of his diſparaging ſome things of Ticho Brahe) in hoc ne- 
« gotio ſemper in cujuſuis animo herere debet. Amicus Plato, Amicas 
© Ariſtoteles, ſed magis tamen amica veritas. Nor do I find him fo 
« ſhy in proclaiming the Miſtakes of Ticho's Obſervations, when it 
made for his own Reputation; for in the thirty fourth Page of his 
Preface he ſays, that the greateſt part of Ticho's Obſervations dif- 
fer'd from his own four, five, fix, and even ten Min. At the 
thirty ninth Page he ſays, That of 780 in Ticho's Catalogue there 
are but 260 which differ, not leſs than two Minutes; but all the 
reſt differ 3. 5. 10. 20. 30. 40. 45'. 50. nay a whole Degree from 
the truth, and that fifteen differ above a Degree, and ſome many 
more, even to eight Degrees in Longitude, and in Latitude to 
thirteen whole Degrees, ſometimes in defect, ſometimes in ex- 
ceſs, yet for all this Hevelius would be thought highly to value 
Ticho Brahe, and not to have made any Reflections upon him. 
Nor has the detecting Miſtakes even in Perſons of as great 
Fame been look'd upon fo ill a thing, but rather a meritorious 
Action, as might be inſtanc'd in Dr. Pell's ſhort Anſwer in aj of 
a Sheet of Paper to Longomontanus his Work, which had been the 
buſineſs of thirty Years. Another inſtance may be of Phocilides 
upon Lansbergius, the learned Savilian Aſtronomick Profeſſor againſt 
Bulialdas, &c. all which Authors were well efteem*d for their de- 
tecting Miſtakes, and diſcovering Truth. And as for any diſre- 
ſpectful or undervaluing Sentiments I had of Hevelius or his Per- 
formances, I hope what I have printed in my Admadverſions will 
prevail with the unprejudiced to believe the contrary ; where I. 43. © 44- 
lay, That I would not be underſtood by theſe Animadverſions to under- 
value the Works and Performances of 4 Perſon ſo highly meriting the 
Thanks of the Learned World for his great Expence and vaſt Pains, in 
performing a Work ſo highly uſeful to Aſtronomy and Navigation, that 
did not in the leaft doubt but that it would be a Work, of perpetuat 
Eſteem, and much preferrable to any thing of the like kind yet done in the 
World ; and that he had gone as far 4s was pdfible for humane Induſtry 
to go with Inſtruments of that kind, which were as compieat and exact 
as Inſtruments with plain Sights could be made; and that he had calcu- 
lated with all imaginable care and skill, and deliver d them with the lite 
Candor and Integrity: But yet that it was my Opinion, that this ought 
not to diſcourage others fon making uſe 4 T eleſcope-ſights, and to make 
better Obſervations with Inſtruments by that means more exact᷑. 3 
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This IJ hope may Apologize for my writing thoſe Animadver (ons, 
© But in the next place I muſt make ſome defence for 5 is 


« faid in them. This Gentleman ſays I went ſo far as to doubt 
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whether Hevelius's Obſervations could be made true and always 
the ſame to two or three Minutes, I wiſh the place had been quo- 
ted where I faid fo, ſince I only ſaid that I believ'd it impoſſible 
for any one to diftinguiſh with common Sights any diſtance in 
the Heavens to leſs than half a Minute, and very few to a Mi- 
nute, and Iam apt to believe there may be ſome inſtances even 
in Hevelias's Catalogue that will verify this Aſſertion. 

And for any other Aſſertion, which is really mine in that Trea- 
tiſe, I do not doubt of fatisfying any unprejudiced Perſon by ex- 
periment, if deſir'd, which I ſay, is realy my Aſſertion; for by 
miſtake or otherwiſe, ſome things have been fathered upon me 
I never faid, viz. that I ſhould afſert, That an Inſtrument of a ſpan 
Radius might be made, that ſhould perform Obſervations ſiæt/j times more 
accurate than could be done with his beſt Inſtruments: Which Aſſer- 
tion is none of mine, and whoever have ſpread theſe Falſities, 
might have found better Employment. I ſay indeed, that a very 
ſmall Inſtrument, curiouſly made, exactly divided and inſtructed 
with 'Teleſcope-Sights will perform much better in all Obſerva- 
tions (except of the Sun) than the largeſt Inſtrument without 
ſuch Sights, for the reaſon before alledged from the deſect in our 
Eyes which cannot diſtinguiſh an Angle leſs than half a Minute, 
nor is this a defect in myownEyes only (as Hevelius ſomewhere ſeems 
to hint) for the Experiment may eaſily be try'd with the beſt Eyes. 
Nor is it any diſparagement to Hevelius's Obſervations to com- 


pare them with Ticho Brabe's, tho? I ſhould have ſuppos'd them 


but of equal value, ſince the mere repeating of his Obſervations 
would be of great uſe in Aſtronomy, theſe being almoſt one hun- 
dred Years after his; for we muſt by ſuch compariſons judge 
of _— conſiderable inquiries concerning Celeſtial Bodies, which 
cannot by other means be ſo well detected, for which I refer to 
the ſeventy ſixth Page of my Azimaadverſions, viz. to know whe- 
ther thoſe Celeſtial Bodies which are ſuppos'd ſo fixt, do not va 


their Poſitions to each other, and alſo their Magaitudes, which 


had good grounds to believe. 


As to the Objection that my Pamphlet contain'd little beſides the 
Deſcription of an Inſtrument never put in practice. I conceive there 
may be ſeveral Miſtakes; for I am of Opinion, upon peruſal there 
will be ſomewhat elſe in that Treatiſe worth conſideration. Next 
that there has been Inſtruments made, perfected and uſed after 
that way, by Sir Jonas More, by Mr. Gregory in Scotland, by Mr. 
Halley, and many others, and I believe very few Aſtronomical In- 
ſtruments ſince have: been made with plain Sights; and if the 
multiude of Authorities were neceſſary, I could produce Auxont, 
Picart, Mariet, Romer, De la Hire, Montanari, Gotignies, and o- 
thers, not toname thoſe of our own Nation. | 

* As to my not returning the Obſervations of certain diſtances 
of Stars, which Hevelias deſir'd, tis ſufficiently known what in- 
conveniences we lay under in this place after the Fire of London, 
and had I found conveniences, yet the unkind Reception thoſe 
things found, which I ſent him, was enough to deter me from 


ſuch a Compliance ; tho? he was ſenſible how I had often i 
* 


* 
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* dy togratify his Curioſity in many other particulars. But when 
© his Machina Cæleſtis was publiſhd, I was oblig*d to write thoſe 4. 
© nimadverſions, in which I hope all unprejudic'd Readers will juſtify 
my proceedure, at leaſt I am ready to prove any thing I have 
© therein aſſerted. = | | | 

I have been the larger in the Account of this Controverſy that 
the intelligent Reader may make the better judgment thereof, it 
being the moſt conſiderable he ever had with any Perſon, and ſhall 
wave the giving my Opinion of it. 

In 1674. he ſhew'd an Engine or Inſtrument to perform any A- 
rithmetical Operation, but the more particular account of this and 
other Inſtruments not deſcrib'd in this Volume, I ihall reſerve for 
another opportunity. 

About the latter end of the ſame Year the Roy AL Socitrty 
kept their Weekly Meeting at Greſham College again, and on the fif- 
teenth of Jan. following he ſhew'd a way to determine how ſmall 
an Angle the unaſſiſted Eye is able to diſcern, by which it was found, 
that none of the Perſons Eyes preſent could obſerve a much leſs An- 

le than of a Minute; for a more ample account of which the Rea- 
2 is referr'd to the eighth Page of his Animadverſions. 

From this time many Magnetical Experiments were made by 
him, and on the nineteenth of March he propos'd a Theory of the 
variation, the ſubſtance of which was this, That the Magnet 
© hath its peculiar Poles diſtant ten Degrees from the Poles of the 
© Earth, about which they move ſo as to make a Revolution in 
© three hundred and ſeventy Years, whence the variation hath al- 
© tered of late about ten or eleven Minutes every Year, and will 
© probably continue ſo to do for ſome time, till it begins to grow 
© {lower and flower, and will at length be Stationary and Retro- 
grade, and in probability may return; but whether it will be ſo or 
© not Time mult ſhew. Ar the ſame time he propos'd the making 
© of a very eaſy and nice Inſtrument to obſerve the variation of the 
© yariations of the Needle indifferent parts of the World. 

What this Inſtrument was is not eaty now to be determin'd, but 
the Reader will find the Figure of an Inſtrument ſomething to this 
purpoſe at Page 486. 

On the 4th of Feb. 1675. ſeveral Obſervations and Diſcourtes 
having been made about the Structure of the Muſcles of Animals, 
Mr. Hooke ſaid, * That his Obſervation was, that the fleſhy part of 
© a Muſcle couſiſted of an infinite number of exceeding ſmall round 
© Pipes, extended between the two tendons of the Muſcles, and 
« ſeem'd to end in them. Which Tendons, in the Muſclesof Beef 
boy bd would be eaſily ftript off from thoſe Pipes, and ſo leave the 
round ends of thoſe Pipes very diſtinct and viſible : He ſaid that 
© the reaſon of the moving of a Muſcle might be from the filling 
or emptying of thoſe Pipes, whoſe ſides ſeem'd to be flexible like 
© thoſe of a Gut. He intimated alſo, that he knew a way of mak- 
ing ſuccedaneous Muſcles for a Man to ſupply the detect of his 
< Muſcles for flying, and give one Man the ſtrength of ten or 
© ewenty, if required. 

March the 18th 167}. he made an Experiment of a new proper- 
ty of Light, having before read ſome Diſcourſes upon that Sub- 
41 This Experiment is to be ſeen Page 186 of this Book, to 
which the Reader is referr'd for a more full account. 


Mr. 
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Mr. Oldenburgh, the then Secretary, dying in the time of the So- 
cieties Receſs, 1677. Mr. Hooke was deſir'd to take his place, and 
take the Minutes of what conſiderable Matters paſt, which he did 
on the twenty fifth of October 1677. and the fame day produc'd his 
Water - poĩſe and ſhew d the nicety thereof. The Deſcription of this 
is in the Philoſ. Tranſact. N“. 197. p. 623. There were afterwards 


' ſome other Hydroſtatical Inſtruments produc'd, as likewiſe man 


Improvements of the double and fingle Microſcopes, with the uſe 
of ſmall glaſs Canes and other Contrivances, by which he verify*d 
Monſieur LezexhooFs Obſervations; theſe, with ſeveral others, I 
omit, they not being ſo intelligible without Schemes. 

From that time he officiated in that Place, as well as his Curator- 
ſhip, ſhewing ſeveral Experiments and Inftruments in order to ex- 
plain the Gravitation and Alterations in the Air by Vapours, cc. 
Contriving an Air-poiſe to ſhew the different ſpecifick Gravity of 
the Air by a large thin ball of Glaſs counter-poifed. 

In Feb. 167;. upon an account of Monſieur Galers Obſervation 
of the Oval Figure of Mercary in the Sun, he gave ſeveral reaſons 
for the prolated Oval Figure of the Planets, ſome of which are 
Printed in this Volume, Page 355. with a Demonſtration thereof, 
and ſaid, That all Fluids on the Surface would run into that 
© Shape, and that *twas not improbable but that the Water here 
© about the Earth might do fo by the influence of the diurnal Mo- 
© tion of the Earth, which compounded with that of the Moon, he 
© conceiv'd was the cauſe of the Tides. 

From this time he made Microſcopal Obſervations on Auimalcu- 
tes in Peper- water, and other Seeds ſteeped in Water, confirming 
Monſieur Leuenlool's Aﬀertions, and propos'd ſome Improvements 
of Microſcopes. | 
Some propoſals were made by him of Inftruments more accurate 
than thoſe formerly invented for ſounding the Seas depth, bringing 
up Water, or other Subſtances from the bottom, or any aſſigned 
depth which were ſome Years after more perfected. 

Apr. 7 1678. he ſhew'd an Experiment farther to explain the 
action of a Muſcle, which was by a Chain of ſmall Bladders fa- 
© ſtened together, ſoas by blowing into one Pipe, the whole might 
be ſucceſſively fill'd, and by that means contracted, ſuppoſing the 
© Fibres of the Muſcles which ſeem'd like a Necklace of Pearl in 
the Microſcope, might be filPd with a very agill Matter, which 
© he thought mot likely to be Air, which being included in fo thin 
* Skins, was eaſily wrought upon by Heat, Cold, or the acting 
© Properties of the Liquors that paſs between them, and fo perform 
© the lengthening and contracting of the Muſcles. 

Aug. 1678. he read ſeveral Diſcourſes, and ſhew'd Experiments 
in order to confirm his Theory of Springs and ſpringy Bodies, 
which are publiſh'd in his Treatiſe de Potentia reſtitutiva the ſame 
Year, the ſum of which Hypotheſis is comprized ina Cypher at 
the end of his Deſcription of Helioſcopes, being the third of a Deci- 
mate of Inventions which he there mentions he was Maſter of, 
ſome of which he diſcover'd himſelf, —_— had a Centry of 
the like uſeful Inventions: Others of them I have had the luck to 
find out, which I ſhall take this opportunity of mentioning. I 
ſhall firſt tranſcribe what he ſays of them, and then add the deci- 
phering of them. my 
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Fo ſecond Invention, which is the firſt Cypher, is thus wor- 
© The true Mathematical and Mechanical Form of all manner of 


© 2uum rigidum inverſum, which is the Linea Catenaria. 

The third is his Theory of Springineſs in theſe Letters, ce, iii, no, 
55s, tt, uu, which is Ur Tenſio fic vis; this is the principle of his The- 
ory of Springs. | 

© The ninth, which is the next Cypher, is concerning a new 
© ſort of Philoſophical Scales of great uſe in Experimental Philo- 
ſophy, cde, ii, nn, oo, p, sss, tt, uu, Ut Pondus fic Tenſio. 

The laſt is ment ion'd as a very extraordinary invention in Me- 
chanicks above the Chimeras of perpetual motions for ſeveral uſes, 
aa, æ, b, cc, dd, eeeeee, g, iii, l, mmm, nn, oo, pp, q, rrrr, s, ttt, uuuuu. 
Pondere premit aer vacuum quod ab igne relictum eff, This is one of 
the Principles upon which Mr. Savery's late invented Engine for 
railing Water is founded. See Lexicon Technicum under Engine. 

On the 29th of Aug. 1678. his Grace the Duke of Norfolke having 
given the Arundelian Library to the Rorar SocitrTy, Mr. 
Hooke was order'd to be Aſſiſtant in making a Catalogue thereef, and 
removing it to Greſham College. | 

In the beginning of the Year 1679. and afterwards, ſeveral Ex- 
periments were repeated to examine the uſe of the Air in Reſpira- 
tion by including Animals in common rarify'd and condenſed Air, 
as likewiſe concerning the neceſſity of the Air to maintain Fire, to 
illuſtrate his Theory of Fire farther, vis. That Air is a Menſtruum 
that diſſolves all Sulphureous Bodies by burning, and that without 
Air no ſuch difſolution will follow, tho' the heat apply'd be ne- 
ver ſo great, which was try'd particularly by a Charcoal enclof- 
© ed in an Iron Caſe with a Screw-ſtopper, which tho' violently 
heated yet the Cole was not burnt nor waſted when taken out. 
Some Experiments were made to explain the different Gravitati- 
on of the Air, and to ſhew that Vapours preſs only according to 
their own Gravity, and not according to the ſpace they take up in 
the Atmoſphere. 

Some Contrivances were ſhewn by him to be added to the Wea- 
ther-Clock, as a Hygroſcope, a contrivance to meaſure the quan- 
tity of Rain, Snow, or Hail fallen in a certain time; which En- 
| — was ſoon after perſected in all its parts, and ſet up in the Re- 
Politory. 

1 July 1679. he read a Diſcourſe concerning a way to help ſhor- 
ted Sighted Perſons, which he calld Mopibus Invamen; this is Prin- 
ted in his third Collection, p. 59. At the ſame time he gave his 
* Thoughts of the reaſon of the different apparent Magnitude of 
* the Sun and Moon in the Meridian and near the Horizon, which 
he ſuppos'd to be a deception of the Eye as judging them when near 
the Horizon, to be farther off than when nearer the Zenith, for 
that he ſaid the Diameters meaſur'd were really the ſame in both 
* places, or rather ſomething leſs in the Horizon than in the Zenith, 

being remov'd a Semidiameter of the Earth farther off. 
l 8 Experiments 
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Experiments were made by him of the mixtures of Meta r- 
ticularly of Copper and Til, in which there was ſerv 2 Teal 
Penetration, the Compoſitum being Ae heavier than either 
of the Metals before mixture; for whereas r is to Water as 8 
2 to 1. and Tin to Water as 733 to 1. the compoſitum was to Water 
as 83 to 1. | | 

C In December, the ſame Year, an Experiment being ſuggeſted to 
© try whether the Earth mov'd with a diurnal motion or not, by the 
£ fal of a Body from a conſiderable height, alledging it would fall to 
© the Eaſt of true Perpendicular : Mr. Hooke read a Diſcourſe up- 
© on that Subject, wherein he explain'd what the Line deſcrib'd by 
a falling Body muſt be, fuppos'd to be mov'd circularly by the di- 
© urnal motion of the Earth, and perpendicularly by the power of 
Gravity, and ſhew'd it would not be a Spiral Line, but an Ex- 
© centrical-Elliptocid, ſuppoſing no reſiſtance in the medium, but ſup- 
© poſing a Reſiſtance, it would be an Excentric-Ellipti-Spiral, 
« which after many Revolutions, would reſt in the Center ar laft ; 
«© that the fall of the Body would not be directly Eaſt, but to the 
© South-Eaſt, and more to the South than the Eaſt. This was try'd, 
© in which the Ball was ſtill found to fall to the South-Eaſt. 

The remainder of this Year was ſpent in making Experiments 
of the mixture of ſeveral Metals, among the reſt Mr. Hooke took 
notice in the mixture of Copper and Tin of ſeveral particulars, as 
Firſt, * That the colour of rhe Copper was = deſtroy'd, it ap- 
« pearing much of the colour of Iron Poliſh'd. Secondly, That 
© the Compoſition, tho? made of two very malleable Metals, was 
yet very brittle and friable. "Thirdly, That it bore a pretty good 
< Poliſh and Reflection. Fourthly, 'That tho? Copper is exceeding 
hard to be melted, yet the mixture melted very eaſily. Fifthly, 
That viewing the Poliſh'd Surface with a Microſcope, he found 
it very full of very ſmall holes or blebs in the Metal. 

In April 1680. he produc'd a new invented Level. 

In May he read a Paper of Obſervations upon an unuſual ſort of 
Hail-ſtones that fel] on the 18th. the ſum of which was to this pur- 
poſe. About ten a Clock in the Morning it grew very dark and 
Thundered much, and near to the S. E. when ſoon after the Hail 
fell from the ſize of Piſtol-Bullets to the bigneſs of Pullets Eggs, 
the ſmaller were white like Chalk, and pretty round, the larger 
Conical or Oval, upon breaking them they were found to be 
made of ſeveral Orbs, encompaſſing one another ; ſeveral had a 
white Center or Nucleus in the middle, which in others was more 
toward one ſide; they that exceeded in bigneſs were made by an 
additional accretion of tranſparent Icecles, radiating from the 
white Ball in the middle; ſome of theſe ſtood in diſtinct tranſpa- 


rent Rays, in others the Interſtices were fill'd up between the Rays 


with a white opaque Concretion : The lower part of theſe Stones 
were more flat and like a Turnip, the radiations appearing more 
towards the upper fide; the ſides and top were more rough, and 
the ends of the Stiriz were prominent. Before they fell a great 
noiſe was heard in the Sky : From the manner of their Figure Mr. 
Hooke conceivꝰd their accretion was made by a congelation of Wa- 
ter as they fell; that the Globe in the middle about the bigneſs of 
a Pea, was the firſt drop that concreted into Hail, the Coats being 
added to it as it paſt through the watry Clouds, of which ſome 
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were white, ſome pellucid, according to the different coldneſs of 
the Regions they paſt NM K FAO 27 
Tuly 8th 4680. upon a Debate concerning the E 


xperiment of m 


Lord Bacon's of the internal motion of Bodies, 
That he had obſerv'd that the motion of the Glaſs, filFd with 
Water, was obſerv'd to be vibrative, perpendicular to the Sur- 
face of the Glaſs, and that the Circular Reue changꝰ d into an 
Oval one way, and that the Reciprocation preſently changed it 
into an Oval the other way, which he diſcover'd by the motion 
© of the Undulation or riſing of the Water in the Glaſs, which was 
obſery'd to be in four places of the Surface in a ſquare poſtu 
the ſame Glaſs being ſtruck on the edge with a Viol-bow, this 
ſquare Undulation was very plain, and there was alſo diſcover'd 
another Undulation, by which the Water was obſerv'd to riſe in 
* fix places like an Hexagon, and upon farther trials alſo in eight 
places like an Octagon; each of theſe gave their particular and 
diſtinct Sounds or Notes, the 4 and 8 were OQtaves, and the 6 and 
* 4 were Fifths, Cc. 

In November 1680. he read ſome Obſervations he had made of a 
Comet then appearing, which, with other Obſervations and Diſ- 
courſes of other Comets are publiſh'd in this Volume under that 
Title, beginning at Page 194. 

And about this time Mr. Hooke ſhew'd a Contrivance by a Statera 
to examine the attractive power of the Magnet at ſeveral diſtances, 
and made many Experiments therewith. 

In April 1681. and afterwards, he read his Lectures of Light and 
Luminous Bodies, which are here collected together, and begin at 
Page 71. 

Fa 2 the ſame Year he ſhew'd a way of making Muſical and o- 
ther Sounds, by the ſtriking of the Teeth of ſeveral Braſs Wheels, 
proportionally cut as to their numbers, and turned very faſt round, 
in which it was obſervable, that the equal or proportional ſtroaks 
of the Teeth, that is, 2 to 1, 4 to 3, &c. made the Muſical Notes, 
but the unequal ſtroaks of the Teeth more anſwer'd the ſound of 
the Voice in ſpeaking. 

November following he mentioned a new Sea-Quadrant for mak- 
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ing Obſervations more accurate than could be done by any Inftru- 


ment yet known ; this is what the Reader will find towards rhe 
end of this Volume: At the fame time he firſt mention'd his new 
Compaſſes for deſcribing all ſorts of Spirals, as likewiſe of the 
Rumb-lines, which Inſtrument I alſo have indeavour®d to retrieve 
from being loſt. 

Soon after this he ſhew'd and demonſtrated a very expeditious 
way of drawing the Rumb-lines exa&ly true upon a Globe, by an 
dof Arr grounded upon the fame Principle with the other. He 
ſhew'd alſo a very eaſy way of finding all. the poflible foci of Rays 
re fracted by a Plano-Spherical Lens, whereof the Convex fide was 
turn'd toward the focus, as alfo the quantity of Rays that would 
paſs thro? ſuch a Glaſs, whoſe Convexity was of the full bigneſs of 
a Hemiſphere. y 

© In = 168:. he ſhew'd an Inſtrument to deſcribe all ſorts of 
* Helixes upon a Cone, by which he affirm'd to be able to divide any 
given length, tho? very ſhort, into almoſt any aſſignable number 


* of given parts, as ſuppoſe an Inch into 100000 equal parts Aw 


Mr. Hooke related, 
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he conceiv'd very uſeful for perſecting Aſtronomical and Geogra- 
© phical Inftruments. And at the next Meeting he produc'd ano- 
ther Inſtrument, by which he deſcrib'd a certain Curve Line, 
< which may be call'd an Invented Parabola, or Parabolical-Hyperbo- 
© /a, having theſe Proprieties, that it is infinite both ways, and 
< hath two Ahmptotes as an Hyperbola, &c. A third Inſtrument 
< was alſo ſhew'd for exactly deſcribing the Spiral of Archimedes by 
© a new Propriety thereof, and that as eaſily and truly as a Circle, 
whereby not. only any given Arch might be divided into any 
number of equal parts, but a ſtrait Line given equal to the Cir- 
cumference ot a Circle. | 

March the firſt, he ſhew'd a way, by the fame Inſtrument, of 
© deſcribing all varieties of Ellipſes. | 

In the ſame Year he read the remainder of his Diſcourſes of Light, 
which are in the following Volume Printed, and particularly that 
Lecture explicating the Memory, and how we come by the notion 
of Time. | 

From this time, or rather ſomething before, he began to be more 
reſerv'd than he had been formerly, ſo that altho he often made 
Experiments, and ſhew'd new Inſtruments and Inventions, and 
read his Catlerian Lectures, yet he ſeldom left any full Account of 
them to be enter'd, deſigning, as he faid, to fit them himſelf for 
the Preſs, and then make them publick, which he never performed. 
This is the reaſon that I am 1 to be the ſhorter in the remain- 
ing part of his Life; and ſhall only touch upon ſome few of his Per- 
formances, ſince the bare nameing of them, or mentioning their 
Titles, will but create an uneaſy Curielity in the Reader without 
any ſatisfaction. 

Several of theſe Lectures and Diſcourſes I have indeavour'd to 
preſerve from being loſt, by Publiſhing them in this Book, and ſome 
Inſtruments are there deſcrib'd. | 

In the beginning of the Year 1687. his Brothers Daughter, Mrs. 
Grace Hooke dy d, who had liv'd with him ſeveral Years, the con- 
cern for whoſe Death he hardly ever wore off, being obſerv'd from 
that time to grow leſs active, more Melancholly and Cynical. 

On the fiſth of May he read a Lecture of the unequal diarnal mo- 
tion of the Earth, which the Reader may find in this Book 

In Jaly he ſhew'd an Experiment of the communication of Mo- 
tion by a Packthread extended a very conſiderable length, and, af- 
ter running over a Pulley, 3 back to the place, near to which 
the other end was faſtened, and it was found that any addition of 
Weight or Motion given to the one end, would be immediately 
ſenſible at the other end of the String, tho? it muſt paſs in going and 
returning ſo great a length; there were other ways ſhewn of com- 
municating motion, as by a long Cane ſuſpended by Strings, or by 
Wires diſtended a great length; in which it was obſervable, that 
the ſound was propagated inſtantaneouſly, even as quick as the mo- 
tion of Light, the ſound convey'd by the Air coming a conſiderable 
time after that by the Wire. 

A great part of the next Year he was very weak and ill, being 
often troubPd with Head-achs, Giddineſs and Fainting, and with a 
general decay all over, which hinder'd his Philoſophical Studies, 
yet ſtill he read ſome Lectures whenever he was able. At the ſame 
time a Chancery-Suit, which he was forc'd to have with W” John 
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Catler ſor his yearly Salary, made him very uneaſy, the trouble of 
which increas'd his IIIneſs. | * fo 

But on the 2oth of Jane he read a farther Deſcription con- 
cerning ſeveral ways of making a portable Sea-Berometer, with the 
great uſes thereof in foretelling 7 of the Weather and Storms. 

From this time, for ſome Years, I find but little done by him, ex- 
cept his reading the Lectures founded by Sir Johz Catler, ſeveral of 
whichare here Printed, to which the curious are referr*d : Of theſe 


he read in Dec. 1691. ſeveral relating to improvements of ſoundi 


Inſtruments which he call'd Nantii inanimati ad. fundum Abyſs emi[- 
ſarii. Having receiv'd a warrant from Dr. Tillosſan the Arch-biſhop 
of Canterbury, for a Degree of Dr. of Phyſick, he went on the 7rh of 
Dec. the ſame Year, and took the Oaths before Sir Charles Hedges in 
Doctors Commons. 

About this time he was employ'd about the contriving and ſurvey- 
ing the Hoſpital ſtanding near Hoxtoz, given by the Will of Alder- 
man Ast, a Building that few will judge any diſreputation to the 
Contriver, for the due proportion of its Parts, and Beauty of the 
whole. I have heard indeed that Dr. Hooke has been blam'd for ex- 
ceeding the Sum at firſt propos'd to be expended thereon ; and once 
diſcourſing with him upon that Subject, he own'd to me that it had 
far exceeded the firſt Eſtimate he had given in of the Charges, but 
not by this Fault or Miſtake, but partly by new additions and al- 
terations of the firſt Deſign, and chiefly by his not procuring and 
agreeing with the Workmen himſelf, which if he had done, as he 
ſaid, he would have ingag'd it ſhould ha ve come to little or no more 
than his firſt propos'd Sum. He alſo propos'd that there might be 
inſtituted in that place, a Mathematical-School for Boys to be in- 
ſtructed in the Principles of Aftronomy and Navigation, which at firſt 
was well approv'd of by the Perſons concern'd in the Management 
of that Affair. 

On Tharſday the 8th of Sep. 1692. he ſets down an Earthquake to 
be obſerv'd by himſelf exactly 55 Min. paſt one a Clock p. m. he 
notes that there was no Wind but Rain all Day. It was remark- 
able that this Earthquake was felt at the ſame time not only in moſt 
parts of England, but alſo in ſeveral parts of Germany. | 

This Year he read a curious Diſcourſe deſcribing the Tower of 
Babel or Belus. The Year following he read ſeveral Lectures about 
Earthquakes, and an Explication of Ovid's Metamorphoſis, of which 
it is needleſs to mention the Contents, or the Times, the Dates of 
moſt of them being affixt to them in the following Book, they be- 
gin at Page | | 

On the 18th of July 1696. being his Birth Day, his Chancery-Suit 
for Sir John Cutler's Salary, was determin'd for him, to his great 
ſatisfation, which had made him very uneaſy for ſeveral Years. In 
his Diary he ſhews his ſenſe of it in theſe Terms DOMSHL GISS:. 
A. which I read thus Deo Opt. Max. ſummus Honor, Gloria in ſecula ſe- 
cularum, Amen. I was Born on this Day of July 1635. ad G © D bas 
given me 4 new Birth, may I never forget his Mercies to me; whilſt he 

gives me Breath may I praiſe him. _ Wop 

March the 5th 169;. he read a Lecture about the prolated Sphe- 

roedical Figure of the Sun, and other Phenomena thereof, of the 
Macule and Facale, &c. of making a Helioſcope by four reflex 


Planes in a twenty four Foot Tube, or a Teleſcope for Planets an 
h | x 
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 fhew'd a Module of Saturn and his Ring. 


partly of his Body, but moſtly of his Legs, increafing, and at laſt 


out, he dy*d en the third of March 1703. being 67 Years, 7 Months, 


Die Chargtter. 


Tears of Age when he firſt gue 


ſieur Huygens 120 Foot Glaſs, which was well lid of. 


Mon- 
June 27.1698. he read a Lecture upon Hagen Coſmotheoros, and 


fix'd Stars, by two Reflexions in a Tube of forty Foot with 


Thus T have mention'd ſome of his Performances, in the latter of 
which I have been the more ſuccinct, having exceeded the bounds I 
at firſt intended in the Accounts of the former. It muſt be confeſ- 
ſed that the later part of his Life was-nothing near fo fruitful of 
Inventions as the former ; tho? it is certain he had a defign to repeat 
the moſt part of his Experiments, and finiſh: the Accounts, Ob- 
ſervations and Deductions from them, and had an Order for the So- 
cieties bearing the Charge thereof, in June 1696. when he propos'd 
likewiſe to perfect the Deſcription of all the Inſtruments he had at 
any time contriv'd; but by reaſon of his increaſing Weakneſs and 
a general Decay, he was abſolutely unable to perform it, had he 
defird# never fo much. | 

He had for ſeveral Years been often taken with a giddineſs in his 
Head, and ſometimes great Pain, little Appetite, and great faints 
neſs, that he was ſoon very much tir'd with r or any Exer- 
ciſe. About July 1697. he began to complain of the ſwelling and 
ſoreneſs of his Legs, and was much over-run with the Scurvy, and 
about the ſame time being taken with a giddineſs he fell down Stairs 
and cut his. Head, bruis'd his Shoulder, and hurt his Ribbs, of 
which he complain'd often to the laſt. About September he thought 
himſelf (as indeed all others did that ſaw him) that he could not laſt 
out a Month. About which time his Legs ſwelPd more and more, 
and not long after broke, and for want of due care Mortify'd a lit- 
tle before his Death. From this time he grew blinder and blinder, 
that at laſt he could neither ſee to Read nor Write. Some of the 
laſt he wrote, I believe was on the 17th of Dec. 1702. when he ſets 
down a Memorandum about an Inſtrument to take the Horizontal 
Diameter of the Sun to the tenth of a ſecond Minute, but diſco- 
vers not the way. | | 

Thus he lived a dying Life for a conſiderable time, being more 
than a Year very infirm, and ſuch as might be calFd Bed-rid for 
the greateſt part, tho? indeed he ſeldom all the time went to Bed 
but kept in his Cloaths, and when over tir'd, lay down upon his 
Bed in them, which doubtleſs brought ſeveral Inconveniences upon 
him, ſo that at laſt his Diſtempers of ſhortneſs of Breath, Swelling, 


Mortifying, as was obſerv'd after his Death by their looking very 
black, being emaciated to the utmoſt, his Strength wholly worn 


and 13. Days Old. | 
His Corps was decently and handſomely interr'd in the Church 
of St. Hellen in London, all the Members of the Ro YAL Socli zr 
then in Town atending his Body to the Grave, paying the Reſpe& _ 
due to his extraordinary Merit. a 
As to his Perſon he was but deſpicable, being very crooked, tho? I 
have heard from himſelf, and others, that he was ſtrait till about 16 
w awry, by frequent practicing, 
turning with a Turn-Lath, and the like incurvating Exerciſes, being 
but of a thin weak habit of Body, which increas'd as he grew older, 
d as to be very remarkable at laſt: This made him but low of Sta- 
<< ture, 
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ture, tho? by his Limbs he ſhou'd ha ve 'beenmoderately tall. He 
was always vel 
Bone, with a 8 his Eyes grey and ſull, with a ſharp 
- ingenious Look. whilft younger; his Noſe but thin, of a moderate 
height and lengthy; his Mouth meagly wide, and upper Lip chin; 
his Chin ſharp, and Forehead large; his Head of a middle fize. 
He wore his own Hair of a dark Brown colour, very long and hang- 
ing neglected over his Face uncut and lank, which ahout three Lear 
| before his Death he cut off, and wore a Periwig. He went ſtoo 
ing and very faſt (till his weakneſs a few Yearsbefore his Death hin- 
dred him) having but a light Body to carry, and æ great deal of 
Spirits and Activity, eſpecially in his TLoutn. 8 
He was of an active, reſtleſs, indefatigable Genius even almo 
to the laſt, and always flept little to his Death, ſeldom going to 
Sleep till two three, or four a Clock in the Morning, and feldomer 
to Bed, oftener continuing his Studies all Night, and taking a ſhort 
Nap in the Day. His Temper was Melancholy, Miſtruſtful and Jea- 
lous, which more increas'd upon him with his Years. He was in the 
beginning of his being made known to the Learned, very commu- 
nicative of his Philoſophical Diſcoveries and Inventions, till ſome 
Accidents made him to a Crime cloſe and reſerv'd. He laid the 
cauſe upon ſome Perſons, challenging his Diſcoveries for their own, 
taking occaſion from his Hints to perfect what he had not; which 
made him ſay he would ſuggeſt nothing till he had time to perfect 
it himſelf, which has been the Reaſon that many things are loſt, 
which he affirm'd he knew. He had a piercing Judgment into the 
Diſpoſitions of others, and would ſometimes give ſhrewd Gueſſes 
and ſmart Characters. | EY 
From his Youth he had been us'd to a Collegiate, or rather Mo- 
naſtick Life, which might be ſome reaſon of his continuing to live 
fo like an Hermit or Cynick too penuriouſly, when his Circutnſtan- 
ces, as to Eſtate, were very confiderable, ſcarcely affording him- 
ſelf Neceſſaries. g 
T indeed, as well as others, have heard him declare ſometimes 
that he had a great Project in his Head as to the diſpoſal of the moſt 
part of his Eſtate for the advancement of Natural Knowledge, and 
to promote the Ends and Defigns for which the Ro YAL SOCIETx 
was inftituted : To build an handſome Fa brick for the Societies uſe, 
with a Library, Reſpoſitary, Laboratory, and other Conveniencies 
for making Experiments, and to found and endow a perpetual Phy- 
B Lecture of the Nature of what himſelf read. But tho? 
e was often ſolicited by his Friends to put his Deſigns down in Writ- 
ing, and make his Will as to the diſpoſal of his Eſtate to his own 
liking in the time of his Health; and after when himſelf, and all 
thought, his End drew near, yet he could never be prevail'd with 
to perfect it, ſtill procraſtinating it, till at laſt this great Deſign 
prov'd an airy Phantom and vaniſh'd into nothing. Thus he dy d 
at laſt without any Will and Teſtament that could be found. It is 
indeed but a melancholy Reflexion, that while ſo many rich and 
great Men leave conſiderable Sums for founding Hoſpitals, and the 
the like pious Uſes, few ſince Sir Thomas Greſham fhould do any thin 
of this kind for the promoting of Learning, which no doubt woul 
be as much for the Good of the Nation, and Glory of God, as the 
other of rele:ving the Poor. 8 
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pale and lean, and laterly nothing but Skit and 
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always expreſt u great Veneration for the eternal and im- 
lutz of all Beings, as may he ſeen * 


He 
menſe many Paſſages in 
| qr and ſeldom receiv'd any ble — from 

od without thankfully ackowledging the Mercy; never made a- 
ny confiderable diſcovery in Nature, invented any uſeful Contri- 
vance, or found out any difficult Problem, without ſetting dawn 
his Acknowledgement to the Omnipotent Providence, as many places 
in his Diary te PE frequently in theſe or the like words, abbrevia- 

ted thus, D OM G M. and was a frequent ſtudier of the Holy Scri- 
pture in the Originals : If he was 
us leave him to the ſearcher of Hea 

Io conchude, all his Errors and Blemiſhes were more than made 

amends for, by the Greatneſs and Extent of his natural and acqui- 

red Parts, and more than common, if not wonderful Sagacity, in 
diving into the moſt hidden Secrets of Nature, and in contriving - 
proper Methods of forcing her to confeſs the Truth, by driving 
and purſuing the Proteus thro? all her Changes, to her laſt and ut- 


articular in ſome Matters, let 


of : moſt Receſſes; ſo that what Ovid ſaid of Pythagoras may not unfit- 
= ly be apply'd to him. 
| Mente Dees adiit, & que Natura negavit 
. Viſibus humanis, oculis ea Pectoris hauſit. 
15. 


There needs no other Proof for this than the great number of 
Experiments he made, with the Contrivances for them, amounting 
to ſome hundreds; his new and uſeful Inftruments and Inventions, 
which were numerous, his admirable Facility and Clearneſs, in ex- 
plaining the Phænomena of Nature, and demonſtrating his Aſſer- 
tions; his happy Talent in adapting Theories to the Phznomena ob- 
ſerv'd, and contriving eaſy and plain, not pompous and amuſing 
Experiments to back and prove thoſe Theories; proceeding from Ob- 
ſervations to Theories, and from Theories to farther trials, which 
he often aſſerted to be the moſt proper method to ſucceed in the in- 
terpretation of Nature. For theſe, his happy Qualifications, he 
was much reſpected by the moſt learned Philoſophers both at home 
and abroad: And as with all his Failures, he may be reckomd a- 
mong the rear Men of the laſt Age, ſo had he been free from 


them, poſſibly, he might have ſtood in the Front. But hamanum eſt 


krrare. 
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place, fence 
ſelf in hu Inquiries into Nature; and which he has 


2 


HIS Treatiſe of Dr. Hook's tho it wat 

never brought to its, deſigned Perfeflion, yet 1 
beſt to preſent the Learned with in the firſt 
ett — of the Method be propoſed to him= 


thought 


very much obſerved, I have here publiſht it as he left 


it, not preſuming to alter any t ing in his Writings, 


77 it 1 t be doubted what were his Genuine T. houghts. 
ly only added the Adarginal Gntemts, believing 
Frog would not be unacceptable. The Diſcourſe eon 
tains Two Princip al Parts. or Generals, The Fuſt 
Trat df SSA.” of Philoſo phy, af delivered to 'us by 
the Ancients, with its Defefts. The $ econd, How theſe 
Defetts may be Renedes, * the i up 4 ſolid 
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FIRST GENERAL 


The Preſent State of Natural Philoſophy, and 
wherein it is deficient. 


HE Buſineſs of Philoſoph phy is to find out a perfect | Knowledge 
of the Nature and Proprictics of Bodies, ant of the Cooſes f 
for it ſelf, but in order to the inabli 


the joyning of fir 
bl Meads $ Names 


Bf Generi 


ſeem to have had ſome confus'd and imperfe& 
Buſineſs of Philoſophy, and accordingly ſeem to 


towards the attaining of their propos'd | 
— . 
Means, of the manner of making uſe of them, | 


foptiical Knowledge almoſt in the Condition : Wi 
any conſiderable Increaſe or Addition to it. Whence this kind 
has been very little promoted ever fince 


This ſeems to have 
Firſt, from the 

to have many ways contributed thereto. 
Deſign and thing 


1. Firſt in that they had not a true Idea of the it ſelf, their The Reaſons of 
Aims were low and mean, and reacht but at ſmall things, ſuch as the giving the *** —— 
plication of things in hard words, which might ſerve to amuſe their Auditors, 7 
and to raiſe ſome Eſteem of themſelves amongſt them, ſcarce ever thinking, I. From the 
much leſs indeavouring to find out the true Nature and Proprieties of Bodies; firft Inyeators 

. ans, and bow they mip reagent re Arts. 
owers ies are, may ule of ior produ- = 
cing ſock Changes and Tronefoenzerions of Bodies from cue thing to another as : 


ignorant of the true means of attaining it, as 
| ledge of the End. Some eſteem indeed we find _ : 
have had of Natural Hiftory: r had that it was con- F 
Qucive to Natural Knowledge, but what Hiſtory was requilite, they poider f | 
had, or indeed ſo much as knew, for what we find in Aiſtarle, Pliny, and 
others called by that Name, is ſo uncertain and ſuperficial, taking notice only = 
ſome ſlight and obvious things, and thoſe fo unaccurately,,as makes them ſigni 
bur little; but as for the more ſubtile Examinations of Natural Bodies, by 


DifſeCtions, , or Mechanical Tryals, we find them not ta mention 
them as - much hog d Logs NW 
n ion or Induſtry for much leſs for ſuch as ought 
to be vigorouſly proſecuted with Care and Jud : Nor do they ſeem to 
have had that Strictneſs and Accuratenels as is requitie in ſetting down or re- 


gifting walt rhings which their Writings camain, but good and indifferent = 


* 
— — 


ie Preſent State of Natural Philoſophy: 
ftark naught are without Diſtinttion mixt together, true and piobable and 
falſe are all alike dignified, nor are they ſo accurate in their Deſcriptions, even 
of not common things that they help us with; bur a great part of them we find 
to be a needleſs infilting upou the outward: Stiape and tignre, ot Beauty, and 

E the like, or elſe of ſome Magical and Superſtirious Effects Producible by it ſeem- 
. ing to aim at creating Pleaſure, and Divertiſement or Admiration and Wonder, 

and not of ſuch a Knowledge of Bodies as might tend to Practice. 

3. Thirdly, In that, as they knew not the means, ſo neithet did they the 
manner of making uſe of them, in whick Particular we may find them to be 
much more to ſeek than in knowing what Materials were requifite. Their Me- 

thod herein indeed was moſt prepottetous and very pernicious, for firſt we find 

them much inclin'd to a Belief of implanted Notions, at leaſt in their Practice, 
though ſome of them affirm, Nihil eſſe in inte!lefu guad non fuit prius tit ſenſu, 

yet upon the whole, we may find that in their manner of proceeding they did 
quite otherwiſe. From a — few uncertain Hiſtories they uſually d the 

moſt DednoCtions, from them though never ſo imperte& would 

needs preſcribe Laws to the Univerſe and Nature it ſelf. In this they were ve- 
ſapercilious, and very angry to be contradicted, and maintained their Opi- 
they had aſſerted them, than becauſe they were true, they 
ftudied more to gain Applauſe and make themſelves admired, or the Head of 

ſome Sect, or the Author of ſome ſtrange Opinion, or the Oppoſer of ſome one 

| mot ine, or the like, than to perfect their Knowledge, or to 

ture, or advance the active Power of Man over tho 

Creatures. Nor was this all; but we may find them even to wreſt thoſe few 

Experiments and Obſervations they had read, or collected, and to endeavout 

rather to adapt them to their Hypotheſis, than to regulate their Thoughts by 

them, eſteeming their own Underſtandings to be the Mine of all Science, and 

that by pertinacious ruminating, they could thence produce the true Image and 

| Picture of the Univerſe. | | e 

u. From the Nor was this the only ill Fortune of true Science, but there is ſomewhat more 

a Seftators from behind. A Second Reaſon therefore why Philofophy has not increaſed. is to be 

ſeveral Cauſes. aſcribed to the Seftators of theſe Theories, who at beſt have not improv'd it to 

a nearer A h to Truth, but haye rather made it worſe than bettet, and 

more obſcure by Interpretation. The Reaſon of which ſeems to be from theſe 

Particulars. 


t. From their manner of Inſtitution, being bred up with a Prejudice againſt the. 
ſearch of Truth elſewhere, than in Books thereby chained up by the imbib'd 
Principles and Dictates of their Teachers, and their Minds habituated to a loath- 

ing of any thing that offered it ſelf as a Novelty or new Diſcovery, and upon 

_ account whether true or falſe rejected. This proceeded partly in the ad. 

CE. X . Is 

2. From an Imagination they have that Arts are already come to their higheſt 

itch of Perfection, and that therefore tis in vain to endeavour to find out that 

by the moſt difficult way, which might be obtained more eafily and fully out 

This Averfion alſo to Inquiries and New Diſcoveries proceeded partly alſo 

in the 3d. Place. 5 

3. From a too great Reverence and Eſteem for the Writings of the Ancients, ay 

ſuppoſing to be the greateſt Men for Wiſdom and ledge, and thoſe 

ern 
apeounted it a t piece and a ki iety to ict, or endea- 
Yourto be wiſe then their — . 2 

Hence a Fozrth Impediment, namely, | 

4. From their following the fame Way and Method in illuſtrating or endea - 

vouring to underftand their Writings, that the Authors themſelves did in com- 

poling them: And therefore tis not to be that Water ſhould rife high- 
er than the Fountain Head from whence it came; or that and more nota- 

Effects ſhould be 
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not are their firſt Nor:ons ſtated aright, and conſequently their Axioms and 
Conclufions cannot be better than the Grounds and Principles from which they 
were rais d; ſo that ir does not only not promq;e real Knowledge, but is inju- 
rious. id it, by begetting an Opinion of Science where there is no ſuch thing, 

5ly, From their miſtaken Aim or Scope, which is an indeavour by Nice Diltin- 
Qions to wreſt over all the Obſervations they chance to ſtumble upon, and 
make them curreſpondent with their already belitv'd Theory ; inltead of an in 
dea vour to rectiſy and regulate thoſe ſo receiv'd Theories by thoſe Intima tions, 
which careful and accurate Obſervations would afford. * 


6ly, Such as have a little varied from the receiv d Opinions, the Alteration has 


been rather for the bringing in ſome one New Hy potheſis or Opinion of their 
own inſtead of the Old, and not for the renewing or Amending the whole. 

7ly, And ſome that have indeavoured to make uſe of Argumentsrais'd from the 
Experiments, and Obſervations, have ſo confounded with them, for want 
of a Method of proceeding ; that it has been to little purpoſe, ſave the putting 
of Men upon new Tryak, whereby perhaps ſome uſeful Experiment has bers 
light on, and thereby ſome latent Error in the former Theories detected. Fot 
neither having 2 true Idea of making Obſervations and Experiments, nor a con- 
venient way of ordering, nor a right Method of them, the greater num- 
ber of them they have, the more are they confounded ; for tis not the Multi. 
tude of Experiments nor the Excellency of them, nor is it indeed the ſubtile 
and curious Ratiocinations of an accompliſht Mind. nar the Endeavours of a 
Multirude of ſuch joyned together, that will be able to do any great matter in 
this Deſign; for ſuch Endea vours do at belt but raiſe new Probabilities, ang 
OY augment Diſputes on the one hand, and new Tryals on the other, 
and all to as little purpoſe as "rwould be to attempt to find ſome extreamly 
difficult Geomerrical Problem by the Ruler and Compaſs, withoat the Know- 
ledge or Help of Geometrical Algebra. 

or where the Examination and pariſon of fo great a Number of Parti- 

culars is requiſite, and where the Proceſs is long, and the Informations but thinly 
ſcatter'd, and thoſe alſo in the Dark, tis not to E trom the mo 
ſubtile Wir, that the whole Operation ſhould be only performed by the Strength 
of its Memory, and the Activity of its Ratiocination, though each of them in the 
greateſt pitch of Perfection; much leſs can it be hoped from Endeavdurs, that 
want either of theſe Accompliſhments. And how ufual tis for one of theſe to 
be defeCtive where the other prevails, may be ſufficiently evident from the al- 
moſt Proverbial Saying, that good Wits have ill Memories. Some things 
indeed have been by lucky Inquirers light on by chance, but thoſe ſo few and 
ſeldom, that twas not abſurd in Pythagoras to offer up a Hecatomò for a ſingle 
Invention in Geometry. I do not here with the Scepriaks affirm, that nothing 
is or can be known, my Defign is quite another thing; their end only in deny- 
ing any thing to be knowable, ſeems to be Diſpute, and tends ro Ignarance and 
Lazineſs, mine on the other fide ſuppoſes all things as poſſible to be knn, 
and accordingly ſtudies and conſiders of the Means that ſeem to tend to that end, 
and rouſes up the deceiv'd Faculties to ſeek a Means of recovering themlelves 
. out of their Thraldom, and of improving, rectifying and inlarging their Powers. 
They affirm poſitively nothing can be known any way, I only that many more 
— may be diſcover'd by this Method I here propoynd, than are alreagy 


wn. | 
Nor is the State of Philoſophy as yet very much improved by our Modern III. Philo/ophy * 


hitherto not 
ſome Placits of their own : There are yet many Impediments to be removed, * ona 
and many Helps to be ſupplied before any very great Increaſe in Knowledge is derns, and the 
ing will ſerve Reaſons why. 


Writers, who have endeavour'd to illuſtrate or piece up the old, by adding 


to be expected. It may be queſtioned whether piecing or 
the turn, or whether there muſt not be a new Foundation laid on the Informa- 
tions of out Senſes, and more ſtrictly examined and ſurveyed by accurate and 
Judicious Experi and Obſervations. That which hach had the Cultivation 
of many Hundreds of Years, and by divers very acute Men in all and 
et as to the n_ after the Cauſes of Natural Efficients, has made ſo little, 
any Progreſs at all, cannot with any Probability be imagined to afford a Me- 
thod ſufficient for this Inquiry. I do not 2 altogether reject L ici, ot the 

way 
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"The Preſent Stare of Natural Philoſophy: | 


way of Ratiocination already known; as a. thing of no uſe. It has its pecu- 
liar Excellencies and Uſes, in ordinary Dif and Converſation ; And at- 
fords ſome" Helps to ſome kinds of Invention, eſpecially of Arguments, as well 
as to the Memory, by its Method: It affords copious Matter for Difpyztes as 
well for, as againſt the Truth, apd teaches how to folve, as well as how to 
make a fallacious Aſſegtion. It ſhews how the Modes of ſpeaking and argu- 
ing may be reduced to certain Rules, and how each compleat Sentence may þe 
triſected into its conſtituent Parts, and how thoſe may be.various ways ſhuffl'd 
and changed, and likewiſe on occaſion alſo how each of theſe bigger may be di- 
vided into three leſs. Bur as to the Inquiry into Natural Operations, what are 
the Kinds of ſecret and ſubtile Actors, and what the abſtruſe and hidden Inſtru- 
ments and Engines there made uſe of, may be; Ir ſeems not, to me, as yet at 
all adapted and wholly deficient. For tis not to be expected from the Accom- 
liſhments the Creator has endowed Man withal, that he ſhould be able*to 
eap, from a few particular Informations of his Senſes, and thoſe very ſuper- 
ficial at beſt, and for the moſt part fallacious, ro tle general Knowledge of 
Univerſals or abſtracted Natares, and thence be able, as out of an inexhauſtable 
Fountain, to draw out a perfect Knowledge of all Particulars, to deduce the 
Cauſes of all Effects and Actions ſrom this or that Axiome or Sentence, and as 
it were intuitively, to know what Nature does or is capable of effecting: And 
after what manner and Method ſhe works; and yer that Method ſuppoſes little 
leſs: Man's Memory ems very ſhallow and infirm, and ſo is very prone to 
forget many Circumſtances, beſides it cannot ſo well propound all it does re- 
member, to be examin's at once by the Judgment; but prefers ſome things firit 
in order, before others, and ſome things with more Vehemence.and greater con- 
cern, and accordingly the Underſtanding is more apt to be ſway'd go this or 
that hand, atcording as it is more affected OT _— by this or that Inſtance, 
and is very liable to overſee ſome * — or to neglect them; 
and thence very apt to be ſeduc d, in pfonouncing poſitively for this or that 
Opinion, eſpecially being very prone to run into the affirmative way of judging, 
and wanting Patience to follow. and proſecute the negative way of Inquiry, by 
Reſon of Diſagreeing Natures. Files | 
arther, a great Cauſe why Philoſophy has not formerly or of late increaſed, 
is becauſe the greateſt part of Learned Men have applied themſelves to other 
Studies, Divinity, Law, Phyſick, c. as being thoſe ſtanding Profeſſions where- 
by Men of the moſt liberal and ingenuous Education and Spirit might provide 
for themſelves, and promote their Fortune in the World: Taking only a tran- 
fient View of Natural Philoſophy, in their Paſſage to other things, thinking it 
ſufficient to be able to talk of it in the Phraſe of the School. Nor is it only fo 
now, but it has been ſo almoſt in all ges, ſo that for about two Fhouſand - 
Years, of which we have ſome account in Hiſtory, there is not above one quar- 
ter of that ſpace wherein Men have been Philoſophically given, and among 
ſuch as have ſo, ſeveral of them have been ſo tar disjoined by Time, Lan- 
and Climate, by manner of Education, Manners, Opinions, and divers 
other Prejudices, that it could not be expeqed it ſhould make any conſiderable 
Progreſs : For either becauſe it ſeemed to promiſe little, Men for the moſt part 
have neglefted it, or in thoſe ſhort ſpaces of time in which it was ſomewhat 
more minded and loob d after, what from the want of Dowry belonging to 
other liberal Profeſſions, what from the Conteſts of ſeveral Theoriſts, and the 
Defect of applying of it to ſuch things as might be uſeful to Humane Life 
Men have been either diſcouraged from the Study, or tired out in it. 8 
Some other Courſe therefore muſt be taken to promote the Search of Know- 
ledge. Some other kind of Art for Inquiry than what hath been hitherto made 
uſe of, muſt be diſcovered ; the Intellett is not to be ſutter'd to act without its 
Helps, but is continually to be aſſiſted by ſome Method or Engine, which ſhall 
be as à Guide to regulate its A ſo as that ir ſhall nor be able to act amiſs: 
Of this Engine, no Man except the incomparable Vexz/am, hath had any 
Thoughts, and he indeed hath promoted it to a very good pitch; but there is 
ſomewhat more to be added, which he ſeem'd to want time to. compleat. 
By 75 as by that Art of Alzebra in Geometry, twill be very eaſy to pro- 
in any Natutzi Inquiry, regularly and certainly: And indeed it may not 
improperly 
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improperly be call'd z Philoſophical Algebra, or an Art of directing the Mind ER 

im che arch after Philoſophical Truths Ro as tis very hard for the moſt acute 
Wit to find out any di t Problem in Geometry, without the help of Agebra 
to direct wo r = — of 141 in 1 pe fram 5 Queſtion 
to the quæ ſitum, and alt as eaſy for eaneſt Capacity acting by that 
Method e compleat and perfect it, ſo will it be in the Inquiry ther Natural 
nowledge. +- 3 3 eee og e 
The greateſt and moſt accompliſht Wits for theſe many Ages have labour d 
and ſweat in theſe Inquiries, and yet they have not been ableto bring forth any 
eater Effects than Probabilities: Whereas I cannot doubt but that if this Art 
be well proſecuted and made ufe of, an ordinary Capacity with Induſtry, will 
be able to do very much more than has yet been done, and to ſhew that even 
Phyfical and Natural Enquiries as well as Mathematical and Geometrical, will. 
be capable alſo of Demonſtration; ſo that henceforward the buſineſs of Inven- 
tion will not be ſo much the Effect of acute Wir, as of a ſerious and induſtrious 
Proſecution : And therefore, I hope as I ſhall. not ſeem to detract from the 
Parts and Excellency of the Ancients, but rather ta admire and magnify their 
Wir and Induſtry that they were able to proceed ſo far as they did, witt.ourt the 
Help of this Method, ſo I hope I ſhall not be look'd on as vain or boaſting, or 
extolling of the preſent Abilities of this Age, if by the Proſecution of this Me- 
thod I expect and aſſert a much greater Proficiency. And this Art we owe firſt 
and chiefly to that excellent Perſon I now mention'd, who was able to over- 
come all the Difficulties of Prejudice, with which Mens Minds are uſually beſet, 
and to conſider and weigh the Nature ofthings fo far, as not only to diſcover the 
| Impediments of r but to contrive a Method how to free the Mind from 
them; and likewiſe to fortify and inrich it with ſuch a Method, as ſhall be a 
conſtant Guide and Aſſiſtant to regulate all its Motions, fo that by the uſe of 
it, it may be able to go through with its Undertaking, and as with an Engine 
* 4 incomparably , much more than tis poſſible to do without that 
Aſſiſtance. 


SECOND. GENERAL. 


Of the True Method o F Building a Solid Philoſophy, 
or of a Philoſophical Algebra. 


7 HIS“ Method of a Philoſophical Algebra, I ſhall divide into two main philoſophical 
- Branches. a | Algebra con- 
The Firſt ſhall contain the manner of Preparing the Mind, and Furniſhing it 9 9 
with fir Materials to work on. = ad Si 
The Second ſhall contain the Rules and Methods of proceeding or operating 
with this ſo collected and qualify'd Supellex. ET» g 
Of the former only I ſhall ſpeak at preſent, reſerving the Explication of the 
later to ſome other Opportunity. Thi I think Dr. Hook never wrote; for 1 
haue not found any Tratt of that kind amongſt his Papers. R. W. 
The former therefore has theſe Three Parts confiderable in it, which ſhall be The former be 
treated of in three diftin& Sections. | | | 3 
iſt. An Examination of the Conſtitution and Powers of the Soul, or an At- 
tempt of Diſcloſing the Soul to its ſelf, being ar Endeavour of Diſcovering the 
PerteQtions and Imperfections of Humane Nature, and finding out ways and 
means for the attaining of the one, and of helping the other. — 5 


24%, A Method of maki uſe of, o employing theſe Means and Aſſiſtances 
of Humane Nature for collecting the Phenomena of Nature, and for compilin 
of a Philoſophical Hiſtory. Conſiſting of an exact Deſcription of all — 2 

5 l atura 


8 T he Methodof Improving Natural Philoſophy. - 
* Natural and Artificial Operations, or a Method of * making Ex iments and 
| Obſervations for'the Proſecution and Examination of _ Philoſophical in 

quiry. : 


249, A Method of deſcribing, regiſtring and ranging theſe Particulars ſo col- 
as that they may» become tbe moſt adapted Materials for the raifing of 
Axioms and the Perfecting of Natural Philoſophy. , | 


the Powers Part I.] Ther? are two things confiderable, the ImperfeQtions of our Na- 
7 Soul, - tures and the Perfections as » firſt, the Imperfections: The Mind of Man 
ſuffers under various Prejudices, which do either darken or clog irs Faculties, 
ſo as that it cannot exert and make uſe of them, amd the ſe we are ſubject to. 
. , 
$1. ofthe. Fir, From our own Nature and Conſtitution, as we are Men, and indued 
Imperfe#ions with ſuch Organs as are capable of taking Information of the Operations of Na. 
_ and ture, only by ſome few peculiar ways of Senſation : Man is not indued with-an 
be bel 2 intuitive Faculty, to ſee farther into the Nature of things at firſt, than the Su- 
perficies and out · ſides, and fo muſt go a long way about before he can be able 
to behold the Internal Nature of things, and in this Progreſs there is 
' 1ſt. Cauſe of great Danger of his miſcarrying ; for endeavouring to make uſe of the Informa- 
- Prejudice from tions of Senſe, for that end, there are ſo many, ways of miſtaking, that moſt 
— Na. have fallen into them: Some have fallen 41 — abſtracted Notions, and 
i flown immediately from a very few particular Senſations to the moſt General 
and Univerſal Concluſions and Theories, others on the other fide have been ſo 
amazed and confounded with Particulars, that they have only proceeded, gro- 
ping on after other Particulars, thinking at laſt they may by chance light upon 
omething that may afford them Information in what they look after: Some 
others have endeavoured to intermix both theſe together, but with ſo very Il 
Succeſs, that they have left but little Fruit of their Endeavours. - | 
The chief De- The gxcateſt Dehgn indeed of the Organs of Senſe, ſeems to have been for 
ſen of the Tome other Uſe than for the acquiring of this kind of Knowledge, and to have 
Senſes”. Aa very great Affinity with the Senſes of other Animals; which ſeem to have 
been made purpoſely for the peculiar Uſe of each ſeveral Speck : The Sight 
for diſcovering Conveniences and Inconveniences at a ** iſtancy well as 
near at hand: The Ear, for feceiving Warning or Information from Sound, 
where the Eye could not aſſiſt: The Noſe, for diſtinguiſhing by the Effluvia of 
Bodies, of hol ſome or unwholſome Nouriſhment: The Taſte for the ſame 
„ by the Diſſolution of them in the Mouth, and for the determining of 
the Quantity requiſite to be taken at a time The Feeling, fog, the Senſation of 
External Textures or Motions. But yet the greater Perfection of Ratiocination 
in Man, may make them capable of other kind of Informations: Though in- 
deed of themſelves they afford little as to what we are looking after. The Ap- 
henfion alſo or common Senſe is not of the Nature of the things fo ſenſated. 
t only with ſome peculiar Reference to out own Structure. Thus ſome Taſtes 
are ſweet or fowre to us, which I make a great doubt whether they are fo to 
the Senſes of other Creatures: And thoſe things ſeem pleaſant in the Smell to 
* _ r J our * — ſeem quite otherwiſe. 0 
that our ons of things ſeem to be appropriated to our Species: 
or Ay And chat if there were another Species of Intelligent {25 con in theWorld, they 
ons appropri- Al f 1 
ated to aw might have quite another kind of Apprehenfion of the fame thing, and neither 
+ _ perhaps ſuch as they ought to be, and each of them adapted to the peculiar 
Eture of that Animal Body in which the Senfation is made. Thus we, by 
having our Organ of Hearing moved by a certain Motion of the Air, cauſed by 
a quick Vibration of ſome ſolid Body, have a peculiar Conception of Sound; 
not to be to a deaf Man, or one that has not the fame kind of Organ or 
manner of We do not fo conceive of it as of a Notion in the 
" Sonofous „ but as of a Quality which we know nor how to expreſs our 
ion of, but as of ſomething that does pleaſingly affect our Hearing, and 
ve call that Conception we have of ir Bund But if we obſerve that Propri 
in the ſounding Body by the Eye, we have there quite anothes Idea of it imp 
on our Phantcy, and nothing at all of the Imagination of Sound, but only of 
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f y by our Feeling, we have quite a d me Propriety; 
— there we hgve an Imagination of it, which we call tingling or tickling, or 
Heat: From which it ſeems ident, that thoſe Imaginations we have of things, 
are not according to the Narure of the things themſelves ; but only appropria- 
ted to the peculiar Organs, by which they are made ſenfible to the Underſtand- 
ing * So that had we other kinds of ns, we ſhould have- other kinds of 
ions of thoſe Effects. And thoſe perhaps we have may be quite differ- 
ing from what other Creatures have of the ſame thing. Thus that Conſtitu- 

tion of Air, which we call dark, is not ſo to Cats and Owls, and the like; 
nor is it ſo indeed to a Man it his Eyes are affiſted by ſome peculiar kind of In- 
ſtruments, as I have divers times found by iment, wherein I have been 

| able to ſee to ad the Letters and Words diſtinct in ſuch a Light, 
without that help, 1 have hardly been able ro ſee the Lines. Thus Heat a 
Cold are only Relative to our Conſtitution, as is evident by the Weather 
which feels many 


Degrees of Heat before it be ſenfible to us. 5 
The beſt Remedy therefore that ſeems to be againſt this Prejudice is, to com Remedy fis 
pare the ſeveral Informations we receive of the fame thing, from the ſeveral Im- theſe Preju- 
ons it makes on the ſeveral Organs of Senſe and (by a Rejeftion of what ies from the 
is not conſonant) by degrees to find out its Nature, and thereby to inform the * 
Intellect with z Notion of the thing; which is not according to this or that 
Idea, rais'd from the Impreſſion of this or that Senſe, but by a comparative 
AQ of the Underſtanding from all the various Informations tis capable of re- 
ceiving, more immediately by any of the Senſes, or more mediately by various 
other Obſervations or Experiments. 3 ES: 
We ought to conceive of things as they are part of, and Actors or Patients 
in the Univerſe, and not only as they have this or that peculiar Relation or In- 
fluence on our own Senſes or ſelves. And for this cauſe we ought to be very 
careful in what Senſe we underſtand Philoſophical Words already in uſe, for 
theſe having been for the moſt part made by ſuch as had thoſe Prejudices re- 
maining on them, and we alſo having firſt received in or imbibed the Senſes of 
thoſe words, whilſt under the like 0 It cannot be expected but that 
— Notions muſt be very confuſed inconfiſtent with the things themi- 
ves. 5 
Another Cauſe of Prejudice is from every Man's own peculiar Structure: 24. Couſe 
Every Man has born with him, or contracted by ſome way or other, a Conſti Te, 
tution of Body and Mind, that does more or leſs diſpoſe him to this or that kind dy 
of Imagination or Phant'ſy of things, and every one has ſome Kind of every Man, 
Accident or other, that does more or leſs diſpoſe him for this Opinion or particular bent 
that Operation of the Mind as well as of the Body. Thus ſome kind of Con- of bis Studies. 
ſtitutions of Body does more incline a Man to Contemplation, and Speculation, - TO 
another to Operation, Examination, and making Experiments, and look what 
way the Conſtitution of a Man, or ſome other Accident has inclin'd him to, that 
way almoſt are bent all his other Faculties and Powers. Thus one is for ſpeak - 
ing, and another for Writing, and all things are look'd on, or diſregarded by 
ſuch, as they are ſubſervient to ſuch an end: And not only many things, not 
| very inſtructive, are let paſs ; but ſometimes alſo many things that Have nd 
ſuch Indication in them, are brought in as twere by the Head and Shoulders, 
and wreſted, to be made compliable to this or that Opinion. Juſtas a Man that 
is troubled with the Jaundice, ſuppoſes all things to be Yellow, and all thin 
he eats, till otherwiſe prevented, ſerve to augment his Choler, by being 12 d 
into it: Or a melancholy Perſon, that thinks he meets with nothing but fright- 
ful Apparitions, does convert all things he either ies or heats into dteadful 
ſentations, and makes uſe of them ro ſtrengthen his Phantfſy, and fill ir 
fuller of ſach uneaſy Apprehenfious, ſo is it in Conſtitutions of Mind 28 to 
Philofophy. Thus Ariftor/e's Phyſick is very much influenced by his Logick : 
Des Cartes Philoſophy ſavours much of his Opricks : Van Helmonts, and the 
reſt of the Chymiſts of their Chimical Operations: Gz/berrs of the Loadſtone: 
Pytbagoras's and Fordanus Brunus's, Kepler s, &c. of Arithmetick and the Harmony 
of Numbers. The Philoſophy, of ſome Divines, isintermingled with Divinity; 
of ochers, with Spirits and immaterial — Aftzologers endeavour to bri 
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Natural Philoſophy. 
all things under the Power and Influence of Cæleſtial Bodies, and would have 
them the chief Efficients of the World, and indeed every one according to the 
— moſt fancies naturally, or has accidentally ſtudied, apd is moſt con- 
4 in, endeavours to make all things he mgets with, agreeable or ſubſer- 
vient thereto. And he is much the more inclin'd to maintain and defend this or 
that Opinien, if he has once any way publickly owned it, whether in Writing 
or Diſcourſe, ſo far too perhaps ſometimes, that though at firſt he deferfied it 
when he thought otherwiſe, yet by continuing to do ſo for the maintaining of 
an Argument, or of his Credit, he at laſt comes to believe it, and the Fallacy, 
which he endeavoured to put upon others, impoſes moſt of all upon him- 


* 
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The Remedies The beſt Remedy againſt this Inconvenience, is the finding out of what Con- 


againſt this, 


ſtitutibn ones ſelf is, and to what one is either naturally or agcidentally moſt 
inclin'd to believe, and accordingly by reaſoning and comparing things together 
to conſider what the things themſelves hint, and what Intimation proceeds from 


ones own Conſtitution. | 


we of words. 


and full of many 


Prondee frm verſion Inftrution, Study, from an Eſteem of Authors, Tutors, Maſters, An- 
the unaccurate 


Next, to accuſtom ones ſelf as much as can be for a while at leaſt, to a quite 
contrary Su or Praftice : Or which is indeed more I, not to receive 
any Notion for certain, till throughly confirm'd by very Cogent Arguments and 
Ratiocinations, and always moſt to ſuſpett that which ſeems moſt conſonant 
and pl to our Inclination : Thus one, that fancies Novelty, ſhould be moſt 
cautious of what he admits for Truth or Demonſtration that is new; leſt his 
ng | * with a Love of Novelties, ſhould otherwiſe impoſe up- 
on his Belief and Underſtanding : Thus one that is addicted ro Chymical or 
Mechanical Operations, ſhould be very cautious of admitting of a Chymical 
or Mechanical Solution, and fo for the reſt; for that may ſeem very probable 
and rational to one, whoſe Mind is ſo inclin'd ; which to one of another Con- 
ſtitution will ſeem moſt unlikely and abſurd : So one, inclin'd to Speculation 
and abſtracting, ſhould bridle his Nature and not fly too ſoon to the moſt ge- 
ral Conclufions, for as a Nature ſo inclin'd does willingly oftenfimes impoſe 
upon it ſelf, and longs to be acting, and running in its proper and moſt known 
Road, and avoids that Merhod it is not acquainted with, finding it uncouth 
new Difficulties. So though the reaſon ſhould be farisfied, 
and the Phanrſy full of the Truth of this or that Opinion, another Mind other- 
wiſe qualified, may find many Flaws and Errors in it, and perceive many things 
to have ed from Prejudice. | ; 
A Third Cauſe of Prejudice is from Language, Education, Breeding, Con- 


tiquity, Novelty, Faſhions, Cuſtoms, or the like. The Philoſophical words, 
of all Languages yet known in the World, ſeem to be for the moſt part very 
improper Marks, ſet on confuſed and complicated Notions, together with the 
Learning of which Language we have imbibed thoſe confus'd Notions, which 
underſtood by the mention of thoſe Words, theſe Words there. 
in our Diſcourſe, and thoſe Notions in our Ratiocinatibns, 


are 
E 7 
muſt very much perplex the Operations of the Mind, and much puzzle 


and difturb the Ratiocination. The Notions of the Mind therefore ought to 
be ſtated aright, and the Signification of many words ought to be more de- 
find, divers new Words alſo to be made and ſet upon more diſtinct Conceptions 
and Notions, and many other words ought to be wholly blotted out and rejected, 


a8 ze ſomething i y, which is otherwiſe better ot 
elſe a Phantaſm, for which there is no in Nature: Education alſo, Breeding, 
Converſation and InftruQtion, do all of them very much work upon the ion, 


and ſerve to ſway it ms wa or that way according ro the Will of the Teacher, 
whereby the Underſtanding 3 inflaved to the Dictates of Education, and 
the Ratiocination bound up or fertered by the Plarits of à Tutor, fo as not to 


be able to lay hold of Truth th never ſo fairly offer d: For moſt of thoſe 
ings being inſti into our Minds when young and tender, and incapacitated 


to diſtinguiſh between Aſſertions and rations, and between Opinions 
and Realities, have taken fo deep a Roor, and fo the Mind with Preju- 
dice againft many Ways and Methods of Truth, r they are not freed with- 


out very much Trouble and Circumſpection; and tis a 


8 


right or w 
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which Men do moſt of all affect to 
Reverence or good Opinion of rheir A ; fo that we have 
not only a great many Enemies to > ns lodg'd within our 
Breafts and Fabricks, but are every way 2 v1 z and thoſe which ſeem 
our greateſt Friends, do in this regard out greateſt Enemies. 

And this Bond is ſo much the more difficult to be Thaken off, if together with 
their Doftrines we haveenrertain'd an Adwiration, Awe, R or Efteem 
of the Perſons themſelvłs that iriftrufted us, or were the Authors of the Books 
or Opinions we have approv'd. Add to all theſe Multitudes of falfe Opinions, 
which have been impos'd our Belief by fallzcious Demonſtrations in Diſ. 
courſe and Converſarion : For Words being ill ſet Marks on very confuſed No- 
tions ; the Reaſon of a Mani is vety ealily impos d oh by Diſcourſe, unleſs the 
Mind n attent, and warchful, not to take aby thing for granted. 
chat is not evidently prov'd, and very perſpicaciods in finding ont the diſfinct 
Notion of the Ward, i in every 88 wherein it is uſed, for the No- 
tions fignified by ſome words s being ety many and very perplex, unleſs that 
Notion there meant be (by ſome Periphrafis at otherwiſe) detetmin'd ro be al- 
ways fignified when that word i pronounced; the Citeutnſpeftion « the In- 
tellett is ſo flow in examining over Parriculars, and running over all the parti- 
cular Siginifications ſome words may have; that it 1 A very 0 ally be impos'd 
upon by a quick and cunning Difputant, and bei on without 
being derefed, the Admiſſion of that is the Aon of i ing in * 
titudes of others; Error being a kind of Ferment which tends to t es turning 


conforming all things to its own Nature, and like an infected Perſon has Iofu- 
ence on all things it comes near. 


* and — — 8 Minds to a 


The beſt Remedy, for which Inconvenience, is not to confider ſo much what The Remech 
the Perſon is that inſtrutts, as how true the things are heafſerts, nor of what Au for theſe. 


thority thoſe Authors are efteem'd we read; but what Arguments are by them 
brought for that which they aſſert, and If we are ſo over bern with Love, or 
Reverence, to this or that Author, as to 'eſteeth of whatever he fa ys, whether 


than to ima ine what he to be ſpoke by one git whoſe 
Perſon or we have + Proj 1 . wr 

Mind to a contrary Opinion, dry help to bdllihee the Inclination of ir 
the better, ſo that it {hall not tr rg when offers on the one Rand, nor 
embrace an Error when aſſerted by the eth. 

Another way is to confider witł whit Vehemence ahi katneſtneſs two con- 
trary Opinions are believed and aſſerted on both ſides, and te confider what are 
or have been the occaſions to incline the Panties to thoſe Opinions ar Doctrines 
they maintain, and as near as may be to diſtinguiſh whir manner of Actings 
there are which proceed from Reaſon, and what froch Prejudice, and from 
thence to endeavour to fortify the Mind with Arguments againſt Dogmarical- 
neſs and Opinionativeueſs upon too ſmall Grounds, and to accuſtom the Mind 
to an Equilibrium or „ ſo as to be ſway'd and turn d to rhe . 
cing of Truth from whence or whomſoever brought. | 

A third way of remedying or rooting out Prejudices aendy tinpord oh us, 
and of preventing the like impoſirions for the future; is an Hypotherical 


Scepticiſm, whereby to upon our ſelves a Disbelief of every thing 
whatſoever, that we ha ay rang im 


doing, to throw out not only thoſe things we may 2 little doubt of, but even all 
thoſe things of which we are moſt confident, arid thoſe ally which our 
egy en Conſtitutions ſeem moſt of all tò incline us to believe, Ne them 

all as oftures and — that . ſome indhrect means or other crept 


that will * incline che 


braced or taken in as a Truth: And in ſo 
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Y the Truth or Falſhood of them be made evident, and then accotdingly to deal 
finally with them by a Reception of them into the number of Truths, or a final 
Rejection of them as Fallities and Errors.  _ 83 


n. of the The Second thing to be done, is the facing out the PerfeQtions of our Na- 
PerfetFions of ture, and the particular Helps we have for tion, and with what means 
cnt by of Diſcovery We ate furniſht, and how thoſe Means may be improved. Now 
they way be the Faculties of the Sou) are Three; Senſe, Memory àhd Reaſon, or Ratiocina- 
improved. . IH of each of which is to be examined how far their 
Ability and Power, when in the greateſt PerfeQtion extends, and wherein each 
of them are deficient, and by what means they may be aſſiſted and perfefted. 
Firſt, As to The farſt therefore that will be neceſſary to this end, will be the Examination 
Fe Teaſer; Of the particular Conſtitution of our to ſee what Propriety of a Body 
nation, and each of them takes notice of, and how far they are capable of aſſiſting in the 
how afſiftes. finding out of that Propriety, and wherein that Propriety of a Body does con 
fiſt, where the Help of the Senſes fails or leaves us in this Inquiry, and then 
what Inſtruments will farther aſſiſt the Senſes in this _ , and how far alfo 
 -— wn will extend, and by what means we may aſhſted in this 
The differing ways of Senſation we find to be Five, which are provided with 
as many diſtinct Organs; the 1ſt. and moſt Spiritual is plac'd in the Eye, a 2d. 
1 a 3d. in the Noſe, a 4thgin the Mouth, the 5th. over the whole 
y. 


The Fabrick of the Eye is moſt admirably contrived for receiving in the Im- 
preſſion of the Rays of Light, and fot fo diſpeling and ordering of them, that 
thoſe Rays that proceed from the ſeveral Points of any Object that either emits or 
reflects Light, and fall on the Cornea of the Eye, ſhall be all of them collected 
into ſo many diſtinct Points at the bottom of the Eye, and that in the ſame Or- 
der, that the Points were ſcituared in reſpett of the Eye, but in a leſſer Propor- 
tion, according as the Object is farther removed in diftance from the Eye, and 
in a greater P. jon as the Object is nearer ; ſo that the Picture or Repre- 
ſentation of the Objeft in the ſenſi Part, or bottom of the Eye, may accord- 
ing to the Poſture or Diſtance of it from the Cornea, be either leſs equal ot 
bigger than the Object it ſelf : Whence were the Senſe of diſtinguiſhing the 
Parts of the Picture at the bottom of the Eye, as nice and particular as the Bo- 
dy has diſtin& Parts, we might very eafily by this Senſe only find out the Tex- 
ture or Schematiſm of any Body within our reach; for tis very eaſy by one 
fingle Lens of a ſmall Sphere, or of a very Cpnvex Figure, plac'd jutt before 
the Eye, to make the Object diſtinctly viſible, when much nearer to the Cornea 
than the Cornea is to the bottom of the Eye, and conſequently the Rays croſſing 
near the the Picture or Repreſentation at the bottom muſt be bigger 


The Senſe of 
Seeing 


3 by a 
ye, that the 


the Filamen 
laments c 


of the 
be ſift 
we of diſti 
any Ob) 


Foe, 
ing one of it 
ſo we have a Senſation of the Object, the ſame as if 
this ſeems to be the reaſon why the Stars appear to 
our 


iati ini „ and 
iation, or the 45 its Deen, 
be belped. 


m this Senſe, 
partly from this and 


y be various ways aſſiſted, both by Engines, Obſerva- 


Object in ſuch a place where all other Radiations of Light may be wholly ex. 7 Bodies. 
cluded, for by this means, many weak Degrees of Radiation will become vi- 
fible ro the Eye, which in a gon hr would be altogether inſenfible, and 
this proceeds from a Twofold Cauſe , Firſt, becauſe there is no ſtronger Im- 
preſſion made on the Eye from the Radiation of any other Object, which is the 8 
reaſon why the Stars diſappear in the day time: Next the Eye thereby opens * 
its Apperture much wider, and ſo admits a much greater number of Rays, 
whence tis that the Eye by a long ſtay in a ſomewhat dark Ro6m begins to 
ſee and diſtinguiſh things almoſt as well as in a. much lighter, becauſe 
the Apperture is not opened in an inſtant but by degrees. Hence the Radiation 
of Gloworms Tails, of the Juice of the Hundred Legged Worm, of rotten Wood, 
of Salt Water, of Putrifying Fiſh, of a rubbed or warmed Diamond, and the 
like, becomes viſible to the naked Eye in a dark Room, which diſappears and 
vaniſhes ig a bigger Light, but becauſe we find that the more Rays the Eye is 
capable of collecting, the better is ir able to diſcaver this Propriety where it is 
very languid ; therefore if the Eye can by any Contrivance of Glaſſes be made 
capable of collecting a much greater quagrtity of Rays from a Point, and ma- 
king them meet on the Retina, tis not improbable but that a much greater 
number of Bodies may be diſcover'd Radiant than are yet ſuppos'd to be Tuck, 

erhaps alſo it may diſcover to us the Properties of many other Motions; for 
it ſeems not improbable, but that the Motions of Corrofion in many Bodies 
may generate ſome faint Degree of Light; perhaps alſo, the Motion of Fer- 
mentation, and many Degrees of Heat, much leſs than what we now eſteem 
requiſite, may produce the like effect. And that this. help of this Senſe in this 

iry, is not a Suppoſition without any ground from the Nature of the thing, With ſome ſuch 

will appear firſt in that Cats and Owls, and Bats, and divers other Creatures, are my it were 
able to ſee in a much leſs degree of Light than is ſufficient for a Mars Sight. ;;"” 1 
Next from this, that making Tryal upon this very Suppoſition with a convenient paula be made 
| Lens, I have divers times been able ro read in the Night by «he belp of it, with /erera! 

when I could hardly with my naked Eye diſtinguiſh the Lines. Now this be- =_ * 
ing done with an ordinary double Convex Spherical Lens, tis not imptöbable . * 1 
bur that much more may be done by a double Hyperbolical one, if the way au nat or 
of making it can be found (which ſeems not altogether improbable to be done cold Diamond, 
with Niceneſs enough as to this uſe of collecting the Rays of Light, though in »ith coroding 


Glaſs it be very difficult to be done accurate enough fot diſtin Vifion) or by 8 


the help of an — Concave, by placing the Body to be examin'd in one de, and ſuchb 
of its Focuſes, the Eye with a ve before it in the other, and for as are treated 
this uſe tis ea various - 


ly enough to make a Concave ſufficiently accurate of an Ellipti- 55 vim 


cal Figure. 


* 


E Further 
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Farther, If our Eyes ſhould nor be capable of being brought up to ſach a 
of Niceneſs in Senfation as is requiſite , tis not impoſſible but ghar 
ſome Obſervations and I one may come to the Knowledge of the Tru 
as to this Inquiry. *'Tis poſſible perhaps to figd a way to diſcover whether a 
Cat or ſome ſuch other Creature can fee by ſuch a Light, which I think might 
be many ways done, were it not much eafier and more certain to make a Dif- - 
covery wir ones own Eyes, and that perhaps to as great, if not much greater 
Degree of Nicety than Cats can. : 

There may perhaps alſo be found, Mon farther Inquiry into the Nature of 
things, ſome Body rhit is acted on or mov'd by Light, which is much more ſen- 
| fible of the thereof than the Eye, which, if found, would be a huge 

.. Aſſiſtance to a diligent Inquirer into this Property of Body; and for this we 

may have ſome reaſon to hope, sf we confider, how lately tis that the Beard 
of an Oat was found out for the Senſation of the Moiſture or Dryneſs of the 

Air : And *tis not yet above —— Years fince I firſt diſcoverd the like, but 
ſomewhat more nice Property in the Seeds of Geranium Moſchatum : Athanaſius 
Kircher tells us, that the Sun-Flower follows the Light of the Sun, but whe- 
ther true or not, I diſpute not now : Sufficient it is to the preſent Deſign (which 
is only to hint by what ways poſſibly the Senſe may be aſſiſted) ro ſhew that 
ſuch an Help is not altogether improbable to be found. Perhaps alſo the aug- 
menting the Bulk of ſuch a Body, may make that Propriety become ſenfible 
which might otherwiſe lie hid. - 


adh, Of they Next as to the Pellucidity, Colours, or Opacouſneſs of Bodies, the Eye may 
Pellucidity. be various ways aſſiſted in the finding out that Propriety and reducing its De- 
7 grees to a Meaſure or Standard. One way is, by placing the examining Eye in 
2 Room perfectly darkened, without any Cranny to admit Light into it, fave 
only one or tvo Holes; 1 * one of which whilſt the other is quite ſtopt the 
Body to be examin'd may be plac'd, of various Thickneſſes according to its di- 
ſtin& Nature: The more tranſparent it be, the thicker Maſs of Body may be 
ſeen through, and the more opacous, the thinner muſt. the plated Body be : 
And by this Contrivance a great Number of Bodies will be found aliguatenas 
tranſparent, which are judg'd wholly opacous, and by the Thinneſs, requiſite 
to admit a ſenfible Degree of Light through, may the comparative Opacity of 
Bodies be fgund and determin'd. 

A ſecond way whereby the Eye may be affiſted in this Inquiry, is by the Mi- 
croſcope; for the Body being, by beating or otherwiſe, reduced into ſmall 
| the Microſcope does plainl 4 thoſe Particles a/iguatenzs tran- 
parent. Thus the parts of moſt ſorts of Stones when reduc'd to Sand, appear 
manifeſtly franſparent, the moſt Metalline and other Colours ufed by Painters, 
appear to confiſt of ſomewhat tranſparent Parts, and very many of thoſe Bodies 
which the Eye is not able to diſcover ſuch the qther way, is by this means 
very eaſily manifeſted ;. and indeed, there ſeems to be ſcarce any Body in Na- 
ture, unleſs perhaps ſome of the white Metaline that are not in ſome Degree or 
other tragſparent, and this is ſo much the more probable, ſince we find that the 
moſt compacted, we know in the World, namely Gold, is manifeſtly tranſpa- 
rent, when beaten very thin and held up againſt the Light. 

Next, the Tranſparency, Opacity, or Colours of Bodies may be farther in- 
uired into, by mixing and incotporating ſeveral of them with divers ſorts of 
appropriated 1 Tranſparent Bodies; that is, with ſuch as with 
whom they will readily mix. Thus Cochineel, which looks like an us 
dark Body, when mixt with Water that diffolves it, yields a 2 Crim- 


ſon Colour. Thus Iron melted with Glaſs yields a kind of Red. Thus Copper 
mixt or diſſolvd by ſome Saline Liquors yields a yy ons w, 
1 Thus many of Stones and which ſeemed 
before perfectly opacous, by this means ſhew their Colour. 


4dly, of tb: Thirdly, The of Bodies may be jonny diſcover'd and di- 
Refeziveneſs. ſtinguiſſit by the above-mention'd Methods, and partly alſo by reducing the Bodies 

into the Shape of a Burning Glaſs of a dererminate Bigneſs, and ſmoothing the 
Superficics of it very well; for by the comparing of divers of thoſe — 
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Pro Eye, only affiſted wi 
only fin Aperture requiſite 7 
into this Property of ies may be of vi V * eat 
Uſe, as to the Invention If the Nature and Texture of Bodies. | * ! 

Fourthly, As to the Magnitude, Figure, and Pofitiqn of Bodies, though the art), of thei 
Eye can pretty well —_ 6 in Bodies near, and within its d 2 
as 'twere, yet beyond that, and even in that too if Accurateneſs be requitęd; — and 
it is deficient, and does much need the Help of Inſtruments and Contrivances to 


aſſiſt ir. Ik | "oh UE Eg 

As to the Magnitude and Poſition of Bodies; the Eye may be affiſted by ma- 

king Experiments with divers ſartꝭ of Mathematical Inſtruments, eſpecially by 

the Uſe of ſome which I ſhall afterwards deſcribe, by which means the Mag- 

nitude, Diſtance, and Pofition of the Celeſtial Bodies, that are fo far out of our 

reach, may be much m_ — — than by any other ſort of In- 
* if | 


e r 
As for the Figure and Magnitude of ſ ies ; the Eye (being unable to 


diſtinguiſh the Poſition of Parts, when the nce of them is leis than ſuch 
an Angle) may be affiſted by two ſorts of I the Teleſcope fot 


the appearing Figure of ſmall Bodies, abſent, and out of * our reach; and the 
Miſcroſcope for ſuch minute Bodies as _—— acceſs to; the Melioration of 
both which Inſtruments would be a Matter of huge Concer as to the 
Reſolution of this Inquiry. And I cannot doubt, but that the our tome 
of the many Ingenious Men, that are now imploy'd.abour it, will be ſo ſuc- 
ceſsful as to accompliſh it- RE wack e RIG 
The Figures alſo of ſome, 1 Bodies may be judg d by the Obſerv 
tion of divers Circumſtances: Thus the ingenious Monſſeur Hiygent diſcover 
ws, Figure of the Body of Saturn, which had» ſo much puzled Learned 
Men before. Poe bas, 


* 


. * 


Fifthly, The Eye may be various ways affiſted for the.Diſcovery of the Mo- 87%, Of the 
tion and Velocity of Bodies; as by meaſuring the time it has paſt ſuch a n. 
length or ſpace by the help of a Pendulum, and whereas the Motion of ſome 
Bodies is fo ſlow that their Velocity does not make a ſenfible Angle to the Eye, 
therefore the Velocity of ſuch Motions is beſt gathered by Conſequents, ſuch 
as all the Motions of the Celeſtial Bodies, many of which cannot be otherwiſe 


4 * 
I 
r 
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to diſcover the vegetating Motion of Plants ( I confeſs I have not yet 
found the Growth of any fo faſt as to be quickly ſenfible through à Micro- 
ſcope) and of corrofive and Liquors, and the like; however in the 
ſearch after of theſe rhe Eye is not left without many Aftiſtances, where- 
by it ma y diſcover what it ſeeks after. 

@Thus for the finding the Velocity and Strength of falling Bodies, I made this 
following Contrivance, which ſucceeded — to ExpeQtation. 


A Deſcription The Inſtrument was thus contrived. See the et. Figure in which A B Cs the 
of the i: Pedeſtal or Bottom to ſuſtain the Scales and other Parts. D E a double Beam, 
ry of au two Beams well faſtened together by croſs pieces of Steel at the Ends, 
4 roo the > o other ways, between the two Cheeks 1— the Steel Ball F falls 

l "x4 moves the double Beam and the 


any determinate Height upon the St te or Lugo G; and if by that 
IK, it gives the ſmall Spring L a free Paſſage 


iſe H, lying in the Scale 

ta p between the end of the 
double 1.— the Sy by which — ther is given a certain Sign 
whether the Body has moved the Scale or Counterpoiſe ſo far, as to ad- 
A cn ge of the Sprit L, the reſt of the Contrivance is obvious 
enough from the Scheme i — 2 ſelf. the Reader may the better underſtand 
&* the Uſe and P 55 Ke I heve added ſome of the Experi- 
« ments made with it, as 41 them entered in the Regiſters of the Royal Society, 
S which 1 thought wich not be unatceprable to tho Ingemious. R. W. 


The Account is as follows, 


* The Inſtrument being thus prepared, I. C e. Dr. Hook) po ut into the of 
« fite Scale I K, a 4 Ounce Peigi H that is four times the Wetght of the Set 
« Ball F, and letting this Steel Ball or Bullet F fall from juſt the Height of an 
* Inch above the Ser Plate & (by cutting the Thread that held it) I found ir 

<" very ſenſibly to move it; I repeated the Tryal ſo long, till I found that letting 
c this Ball fall but + of an Inch above the Platz it would move the Beam fo as 
0 7 admit the Spring 3 s 7 575 T tet =, Fall from a leſs Height it would not, then 

I put in $ Ounces, and oral regen ated Tryals, F found * of an Inch to be 
« 1h Height requiftte for 07 Falling let —— before it would move 8 times 
© its 1 * 40 I proceeded farther, end * the Experiments colleted in the 
F fir 

EY ermards I took a ſmall Ball 

« bard, in Weight near 


ct * done with oe Steel, I 


Clay that was very ronnd, and exceeding 


lead] an Ounce, and proceeding with this as | bad 
collected * the ſeveral Tryals the — Table B. 


Yr —.— 12—.— 8 
21— 156 11—.— 16 
2x — —32 | 52 I 32 7 
37 — — — 64 36 — — 128 
3 


— — 


pk 


no x fee he Td ter 
< are note the ſe in 7 + I Eon & 
* The 7 to be 4, 8, 16, &. times the Weight c. Jemiſying 


« Dupeifarion «+ ar to _ thing moved with : be Celerity 

1 s twice the Force 7 good Uſes , for fo ir foie 
„ *e#be Difficulty of ſuch Try ared 
© tbe ſame, 22 ſome ſmall in 


CFE Circumftances made the Effelts ſo 4 ering , 
oftentimes when we endeavour to repeat an Experi- 
ment 


© that we need 


row of Masters; in both which Taber few the perpendicular Heig * 


/ 


— 
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« ment ueliuered pon good Credit, as done by another with ſuch or ſuch Mare. 
* rials, thus or thas us d, though me do all things juſt according to Preſcriptions, 
« yer we miſs of producing the promiſed Effetts. And therefore I concerve it not 
< leſs inftruftive to any one that may _ to make a farther Diſcovery of 
9 - 2 eto wherein our preſent Iryals were deficient; than ts declare 
* what they did. oa 

Noto the firſt and greateſt Deſeibin our Tryals ſeems to be, that there is a 
yielding in the Materials which we make uſe of ; firſt, that part 
«* firſt touches the Plain is a little flatted by the Knock, and conſequently a 
4 7 the Force it returned into the Ball, and fo loft. Secondly, The yielding of the 
Plate; thirdly, the ſtretching the Ears of the Plate, every one of which yielding: 
* muſt neceſſarily take off from tbe Force of the falling Ball that it cannot work 
<* the expetted Effeit ſo accurately as it mould were thoſe remov'd. 

Next in this Contrivance, there is beſides the Counterpoiſe 4 Weights, 4 
e great deal of a maſſy beauy Body, namely, the double Beam; and the Plate, and 


Scale; all which, or at leaft the greateſt part of it, muſt be moved, and that 


e with a very quick and ſudden Motion before the Spring, though it be ſo ve 

thin can get — the End of the Beam and Stay, to make the Effect Tenfible 
Not this quick Motion it ſelf does require a conſiderable Strength to effet it, 
«© were the Counterpoiſe remov'd ;, for ſuch a Bulk of Body cannot be put into ſuch 


©, @ quick Degree of Motion, but by another Bulk of Body mou d with a determinate, 


0 Degree of Celerny. 


* Thirdly, The = and Counterpoiſ e may be all mou d, and yet the all 


« Spring, #bough it be ſo thin as not to be above , or 5, part of an Inch in Thick- 
«* neſs, yet is that a Space, and the Beam may perhaps be moved half that way, 
and the forcible Reſiſtance of Gravity may make it return back again before it 
“haue mob d the whole Space, ſo that it may be moved a little, and yet not ſo 
« much as to make it ſenſible by this Contrivance. Nor would the making that 
« Spring thiner much mend the matter, ſince there are other Inconveniences : Aud 
« that this is ſo, I tryd the following Experiment, when in any laft Tryal I had 
« found that the Ball of a quarter of an Ounce required to be let fall from the 
« Height of 36 Inches, Foy it would move the end of the Beam ſo much as 10 
let in the Spring, when there was 128 times its Weight of Counterpoiſe, that 1 
* might try whether the ſame Ball would not, ſenſibly move the ſame N 
* though it were let fall from a much ſmaller Height. I placed the Spring ſo as that 
*© it was between the Stay and the end of the Beam, but not ſo far in as it would 
« ſpring in if it were left free; then letting fall the Ball at 4 Inches Height, I 
found that it had moved the end, ſi — to let the Spring flide in as ” as 
it would, I put the Spring in Order as before, and let it fail fron 31 Inches 
&« Height, and found it there hkewiſe to move the end of the Beam. 

<« Trepeated it again at 3 Inches Height, but though I tryd ſeveral times, I could 


« not find that it had at all moved or let flip the Spring. Now as exalt Tryals 


„ this kind may be very uſeful in Mechanicks 7 could they be made with Bo- 
« dies perfeely ſolid, would they be for the E Rabliſhment of ene of the chief Prin- 
« ciples of Philoſophy, namely, the Strength a Body meved bas to move another. 
« And though Des Cartes puts it as a Principle, that Si Corpus C plane qui- 
« eſceret eſſetq; paulo majus quam , quacumq; cum celeritate B moveretur 
4 verſus C nunquam ipſum C moveret, ſed ab eo repellexetur in contrariam 
* partem, and grves this Reaſon for it, Quia Corpus quieſcens magis xeſiſtit 
= celeritati quam parvz, idqz pro ratione exceſſus unius 1 7 alteram. 
* Et idcirco * major eſſet us in C ad refiftendum, quam in B ad impel- 
© lendum: Tet theſe Experiments do rather ga to hint, that the leaſt Body by 
te any acquir'd Celerity, may be able to move t greatep, though how much of its 
© Motion is imparted to the bigger Body, and 


« ſmaller be not hereby deternin d. 


* | 

But to proceed, I could thus have gone over all the other Senſes, by examin- 

ing their particular Conſtruftion, and what Proprieties of Bodies they each of 

them take Notice of, what Information they can afford us on, hy where 

they leave us, and by wat Inſtruments and they might be helpt and 

aſſiſted in the Proſecution of —_—— re. ad. - Sc 
a. nc 


much of it i recoild into the 


of the Ball which . 
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18 The Methodof Improving Natural Philoſophy. 
* inſtanced in hereafter, when I come to give Examples of this Niethod for the 
finding out of particular iri my Buſineſs at pręſent being only to 


give a Specimen for the Explication of my Deſign, and is it is preparatory to 
ng Dilcoreic as may aſſiſt 


the ſind ing out ſuch Helps for the Senſes for maki 
2 Natural Hiſtorian in the collecting of Materials for a#Philoſophical Supellex, 
to fill up the Repoſitory of the Memory withal ; for the Ratiocination to work 
on, for finding out the Cauſes, Manner, and Method of Nature's proceeding 
in all thoſe Operations, we inquire into. I ſhall now paſs on to conſider of 
thoſe other Faculties ot the Soul, namely, Memory and Ratiocination. The 
Buſineſs of the former being nothing elſe but a faithful Preſervation of che 
things committed to it, and a ready recollecting them when neceſſary, will be 
reftiied and perfected by this Method of the Philoſophick Algebra, and the 
rectifying and perfecting of the Reqſon, we ſhall refer to another Oppor- 


runity. 
Part II. of The ſecond thing therefore, is a Method of collecting a Philoſophical Hi- 
colleFing the ſtory, which ſhall be as the Repoſitory of Materials, out of which a new and 
Phenomens of found Body of Philoſophy may be raiſed. This is to comprize a brief and plain 
he 2 Account of a great Store of choice and ſignificant Natural and Artificial Opera- 
an Hiſtory, tions, Actions and Effects, ranged in a convenient Order, and interwoven here 
and there with ſome ſhort Hints of Accidental Remarks or Theories, of corre- 
- ſponding or diſagreeing receiveg Opiniohs, of Doubts and Queries and the like, 
and indeed until this 78 be pretty well ſtored with choice and ſound 
Materials, the Work of raifing new Axiomes or Theories is not to be atrem- 
pted, leſt beginning without Materials, the whole Defign be given over in the 
middle, for out of this are to be taken the Foundation Stones, on which the 
whole Structure ſhould be raiſed, and thoſe ought to be proportioned according 
to the reſt of the Materials, for otherwiſe there may follow great Inconvenien- 
ces, in proſecuting of it, here therefore ought to be laid up the more ſubſtan- 
) tial Parts: But as for the moſt curious and precious things which may ſerve 
| for the finiſhing or compleating this grand Structure, they are to be ſought for 
as occaſion ſhall require and prompt. For as in any great building, none can be 
ſo perſpicacious as to foreſee every particular thing he ſhall need, for the com- 
pleating of it, but leaves the Care of providing them till occafions call for 
them, as b_ then beſt able to judge which of that kind of Material which 
is wanting will be moſt fitting for his purpoſe, and ſo with that proceeds till 
other occaſions call for other Requiſites and Hglps: And ſo from time to time 
furniſhes himſelf with thoſe more choice _—_ as the Occafions require; ſo 
there is none but before he ſets upon ſuch a Deſign, will be ſure to provide 
himfelf of a ſufficient Store of ſuch Materials as he knows altogether neceſſary, 
nor will he neglect to lay hold on ſuch things, as offering themſelves by chance, put 
him in mind that he ſhall have occaſion for them before he can finiſh his Deſign; 
and certainly much better it were, if the Architect were ſo skilful as to foreſee 
to provide all kinds of Materials before he begins; for thereby his Work would 
be carried on the more compleatly and uniformly, withour Neceſſity of pulking 


down, or altering, or piecing, or transforming any part, or ſtaying or inter- 


ru . . 
- The Caſe is much the ſame in providing a proper Hiſtory for the perfecting 
of a new Body of Philoſophy, the Intellect ſhould firſt like a skilful Architect, 
underſtand what it defigns to do, and then conſider as nea as can be, what 
things are requiſite to be provided in order to this Deſign, then thoſe Materials 
are to be carefully ſought for and. collected, and ſafely laid up in fo convenient 
an Order, that they may not be far to ſeek when they are wanting, nor hard 
to be come by when they are found: In the choice of which, Care ought to be 
taken that they are ſound and good, and cleansd and freed from all thoſe things 
which are ſuperfluous and infignificant to the great Deſign ; for thoſe do nothing 
elſe but help to fill the Repoſitory, and to incumber and perplex che Uſer, yer 
notwithſtanding, Brevity is not ſo much to be ſtudied, as to omit many little 
Circumſtances which may be confiderable in the uſe of it, for as in the laying 
up of Timber, the keeping on a — por: does make it ſerviceable for 
many which it would be wholly unfit for, if*it had been ſquared off, 
fo it will be in the fitting and preparing the Particulars * Hi. 
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ſtory, there muſt be Judgment in the Hiſtorian to diſcern what will be material 
and uſeful in general, and what will be more] eſpecially adapted for the In- 

- quiry whatever he defigns. . & | 

This Similitude therefore hints unto us the whole Method of making 4 Phi- 

loſophical Hiſtory, according to which, I ſhall enumerate the ſeveral things ne- 
ceſſary to this and according to my Ability, endeavour to explain each 

Particular in ſuch Order, and ſo far forth as to me ſeems moſt natural and con- 


ſonant to my preſent Purpoſe. But firſt I ſhall premiſe ſome of the Accom- 
pliſhments requiſite for a Natural Hiſtorian. * 
one, 1 


There ſeem therefore theſe Requiſites to accompliſh 
_ proſecute or do any thing conſiderable in this Work, without which the 
ections may very much fail of the defirable Excellency in this or that Particu 


ds tos L Of the 


L. Requiſites in 
4 Natural Ai. 


— — 


lar, though perhaps as to the kind they may contain many good things. — 


The Firſt is, That he ought to be very well skill'd in thoſe ſeveral kinds of 
Philoſophy already known, td underſtand their ſeveral H , Suppoſi 
tions, Collections, Obſervations, &c. their various ways of 
Proceedings, the ſeveral Failings and DefeQts both in their way of Raifing, and 
in their way of managing their ſeveral Theories : For by this Means the Mi 
will be ſomewhat more ready at gueſſing at the Solution of many Phenomena 
almoſt at firſt Sight, and thereby be much more prompt at making Queries, and 
at tracing the Subtilty of Nature, and in diſcovering and ſearching into the true 
Reaſon of things; and though perhaps none of thoſe Methods of Philoſophy 
he has been accuſtomed to, may any way dire him in the Contrivance of this 


New Fabrick, yet tis with the Exerciſes of the Mind as with the Operations of 


the Body; one that has been bred up, and well skilFd in any Trade, ſhall go 
much more readily and handily abour it, and make a much berter piece of Work 
of a quite new Defign in that Trade, than one that has not been at all us'd ro 
ſuch kind of Operations; there muſt be a time to bring and 'fix the Mind to a 
Regard and Heed fulneſs of this kind of Contemplation, and a time alfo to ac- 
cuſtom it to Mediration and Contrivance, and a time to acquaint it with ratio- 
nating from material Obſervations before it can go about ſucha dexte- 
rouſly. Befides this alſo, the Mind will, by being acquainted with various Con- 
jectures and Solutions of things, be much ſooner and better freed from Preju- 
dice; for by diſcovering experimentally the Errors in this or that Hypothelis, 
*rwill be much eaſier taken off from adhering to any, and ſo enjoy a greater 


Freedom of perceiving and imbracing Truth from what occaſion ſoever it be 
offered. | % 


Next, As he ought to be knowing in Hypotheſes, ſo ought he alſo to be ve- 
ry well furniſhed with thoſe things, which will moſt affiſt the Mind in making, 
examining, and ratiocinating from Experiments. And theſe are chiefly two, 


Mathematicks and Mechanicks; the one ſomewhat more ſpeculative, the other 


more practical: The one qualifying the Mind with a moſt exact Idea and Pat- 
tern of Ratiocination, Demonſtration, Invention, and Detection: The other ac- 


quainting and inſtructing it with the Proceſſes o Action, and Operation. He 
* 1 


t firſt of all, and chiefly to be very well skill'd in G and Arithme- 
tick, the more demonſtrative Parts, and Algebra the more inventive Part of it: 
And this not only, as it furniſhes the Mind as it were with Numbers, Weights, 
and Meaſures to inquire into, examine and prove all things but as it alſo in- 
ſtrutts and accuſtorns the Mind to a more ric way of Reaſoning, to a more 
nice and exact of examining, and to a much more accurate way of inqui- 
ring into the Nature of things: The other more Phyfical Parts of Mathematicks are 

d very uſeful in their kind, ſhewing a Way and Method of applying the for- 
mer to Phyfical Uſes and Inquiries Mechanicks alſo being Ph and 
partly Mathematical, do bring the Mind more cloſely to the Bufineſs it deſigns, 
a hoes tra Proms of Danton in Phyfical tions, manifeſts the 
n how. Powers may act in the moving ing Bodies: Gives a 

heme of the Laws and Rules of Motion, and as it were enters the Mind into 
a Method of accurate and demonſtrative Inquiry and Examination of Phyſical 


Operations. For though the Operations of ture are more ſecret and abſtruſe , 
, . = a 


tiocinations and 


x 
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and hid from our diſcerning, or diſcovering of them, than thoſe more groſs and 
obvious ones of Engines, it ſeems moſt probable, dads — — 
cumſtances; that moſt of them may be as capable of ſtration and Re- 
duQtion to a certain Rule, as the Operations of Mechanicks or Art. And from , 
thoſe, which are yet f at more f tive, he t to proceed to ac- 
int himſelf with others more complicated M Operations : Such as 
| Chymical, and the Phyfical, yea even divers Mechanical Operations in many 
other Trades: For by theſe Ways, he will be better acquainted apd enabled how 
to deal with Nature, for the procuring and getting more hidden Jewels and 
greateft Myſteries. But this is not yet h, for the way to acquire theſe 
things certainly is not as yet fully diſcovered, much leſs has it been praQtiſed, 
he cannot have a Pilot to direct him certainly, to ſhew the exact Courſe, and 
deſcribe all the Turnings and Windings, and Shoalds, and many other Diffi- 
culties that are to be met withal, in this Attempt : Moſt of theſe things muſt 
be left to his own prudent and wary Management of his own Deſigns. 6 
And, as Columbus did in the Diſcovery of the New World of America, he 
ought to contrive his Defign well; then to procure what Helps and Aſſiſtances 
r 


he is able, laſtly, thoroughly ro proſecute it; and not be diſcouraged by the 
many Croſſes and ill Suc he may at firſt chance ance ne - By 
tempt, and afterwards alfo in the Proſecution thereof. 


Thirdly, Therefore being thus well provided, he ought very thoroughly and 

ſeriouſly 2 conſider of his Deſign ; and this he ſhould do firſt by 4 to him- 

ſelf the end of his I = z then by conſidering from the Nature of the Inquiry, 

what —_— ſeem moſt likely to be conducive thereunto, and accordingly ro fer 

down thoſe things as qug/izg or Requiſites ; then further to conſider well, and 
contrive by what means each of theſe Properties may be attain'd, vig. By what 
Experiments or Obſervations, what Engines, and Contrivances are neceſſary, 
and how to be uſed: And for this end it is altogether neceſſary, that he be 
able to defign and draw very well, thereby to be able both ro expreſs his own 
Ideas the better to himſelf, to enable him to examine them and ratiocinate up- 
on them himſelf, and alfo for the better informing and inſtructing of others; 

for there are many things which cannot be made as plain to the Underſtand- 
ing, by a large Deſcription in Words, as by the Delineation of them in a quar. 
ter of a Sheet of Paper. Drawing therefore is not only neceſſary in point of In- 
vention of Mechanick Contrivances and Demonſtrations, but for the Regiſtring 
Particulars, and compiling a defirable Hiſtory. Next, Having contrived his 
Methods of Examination, he ought to proſecute them with great Diligence ind 
Judgment, in ordering, ufing, and deducting from them. 


4thly, In the Proſecution of each of which, he ought to proceed with the 
greateſt Degree of Candor and Freedom from Prejudice, not to be byaſſed by 
this or that Opinion in making of DeduQtions, nor by the Pleaſantneſs or Gain- 
fulneſs of the Experiment, or any other by Confideration that does not imme- 
diately look at the preſent Diftovery he is ſearching after; for though thoſe 
things are not to be wholly neglected, but rather mark d by the by, and in tran- 
ſitu, yet the Mind is not to dwell upon them, or look otherwiſe after them, 
than as they are conducive t& the preſent Inquiry, as they manifeſt a Truth or 
diſcover an Error, leſt like ſweet finging Syrens they ſeduce their Followers 
out of their right way to their utter DeſtruQion. He ought alſo to proceed 
with the greateſt — — and Diligence to find our ſuch things, as are 
Indications of what he and from thoſe to take Incouragement to proſe- 
cute his Intentions, as «s did from the decreaſing Depth of the Sea; the 
Drift of Weeds on the Surface of the Water, and the White Clouds that ap- 
. <ad_ Horizon, and the like to incourage and direct him in his 


5. He to get what Help he can from others to affiſt him in this his Un. 
dertaking; ir tis not to be ex from the fingle Endeavours of any one 
Man, though themoſt accompliſhe, that any great Matter ſhould be done, 
Man's Life will be well near half , before 5 
1 » 
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The next zn is, nat the 5 
I ſhall endeavour to explain, by £ down the 


Matter, about whit a Phi 


And this is not of leſs extent than the World,, tha is 0 0 89 i 
tion in the Univerſe, at leaſt if it can be any wa . ge. 
4 way or other to be bn e of nth Great \ 
r . ſo much as Lig 
Miete ant vie very thing is hene to be taken notice ef only as it is Iucriferous 
or — to — Berz of Truth, and for a while at leaft the Lucriferouſ- 
neſs of any that occurs (un eG for the Conſe of enc thers in the Search) 
is 10 by emitted TY-, thereby the Mind be diverted before it have gone through 
with its firſt 4 Nor though the Volumes requiſite to be filled 
with this kind of 23 and fo may ſeem tþ confound the Mind 
with the very thought of making uſe, or examining over: the [x7 my there- 
in, and much more with the thought of compiling and NI yet if 
— confider but the Volumes — are already writ on Subjects tha have 52 
leſs of Reality, and thoſe perhaps by ſome one Man, and che Volumes he has been 
fain to tumble and ſearch over for the collecting of the Matter contain d in them, 
befides the Multitude of Thougftts and Perplexizies of Mind in ſpinning! out 
Niceties and ranging them, we may find the: Labour and Perplexities ol“ theſe 
Collections of — Sings nothing — for Difficulty to thoſe of 
tion; for I have very good Reaſon to believe, that the whole Maſs 
of Natural Hiſtory, may be contain d in much fewer words than the Writings 
of divers fingle Authors: And the Method of uſing them will be} much more 
eaſy, and the Labour of interpreting or und them, if done aright, 
will be almoſt as eaſy as to — ag a Bottom when you begin # the right end. 
The 1 Feu a the — K ＋ cy = Fittory, _ on 
S 0 uiry, and conſequently allo o ning how, not 
WS curious, they auf ; How th laid up only in Heaps as it were, as 
in a or Cn om thence afte to be tranſcribed, fitted, 
ordered and rang d, and Tabled, as I ſhall afterward explain to be made fir 
for Uſe; for (as I > ftanced before) a ſufficient Store of ſound and good 8 
ought to be collected before the Work of Superſtructure can be 
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Hiftory. We will divide the 1 


the greateſt Part of this 
Hiſtory into two Fats; 


2 bed Natural Phitofophy.. . 
—— — — — R — . 
. +» - nne to us, be diſtinguiſhed into 
8 containing or contain'd Bodies; the great containing Body we call Ether, in this 
may de confiderd either its Magnitude and” Figure; or its Parts: Or its Mo- 
tions: Or jes Mixtures: Or the things contaimd by dt. Theſe laſt are either 
or Pla or: Stars, the Planets 1 now of are either Primary 
| p Primary are theſe 9, 2, the Earth, &, V, b, the Secun- 
dary are the Moon, the Satellites of & the Lunal of Saturn. All theſe, ſaving 
the Earth, being remov'd much ant of reach, may be compriz'd under one only 
Head ; but of the Earth being nearer to us we may confider its Parts. By the Earth 
I underſtand, all the Bodies contain'd within the Compaſs of the Armoſphere : 
In the Atmoſphere therefore being that which contains the reſt, we may confider 
either its Figute and Extent, its its Mixtures, its Motions, the things it con- 
rains: laſt ate either greater or leſa, the greater are the two great Maſſes of 
Body, of which the Earth is made up, Namely, Water and Earth; the leſſer are 
Animals.” Animals are Inſects, Birds, Beaſts, Men: In the Water we may 
conſider either its Figure and Extent, its Parts, its Mixtures, its Motions. The 
. ings contain d, theſe, are either Vegerables or Animals; Vegerables ſofter, 
and ftony Anjmals, Inſects, Fiſhes, Beaſts. In the Earth we may confider irs 
Magnitude and Figure, its Parts, its Mixtures, its Motions, the things i 
tains; cheſe oy be Metals. Plants, Muſhrooms, Moſſes, Herbs? Shru 
Trees, from whi 


Conſideration of the Matters of which Miſtory is to be writ- 
ten, might be collected Tables or Heads for Inquiry; but becauſe theſe might 
ſeem Dogmatical, and thereby be offenfive ro om, 3 
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and might ſeem to ſavour 
| or favour to the Copernican Hypotheſis, which I have been endea- 
youring to provide againſt, I ſhall make choice of this following Diſtribution, 
which is made only according to the Appearance of things. | 


Cabe 
enough. 


Atmoſphere or 
J. The 


Extent, Figure, &c. of the 
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FEI ann ies Parts, or ſeveral Cl Climares, and it-ſeve- 
ra 10NsS OT 
of the varichs kinds of Mixtures it ſulfers from Meteors. 


he Hiſtory 

” The Hiftory of its Various 6 8 | 

8. . The Hiſtory of Infefts, 3 
9. The Hiſtory of Birds, 
10. The Hiſtory — OS 


TELE, 
| Anat: Humors and Motionsin the Bodies 
It. The Hiſtory of Mat of Men, compar” + 


The Hiftory of rhe Sha Dieu. Ayes, 
Diſcaſes, Cures of 7 1 by mm — 
The Hiſt. x Senfation, Motion of the Mind, Memo- 


_ ry, — 2 n 
e 

13. The Hiſtory of the E l Ponds, Rivers, Fountains,' Sdbterrane- 
ous Rivers, c. 


14. The Hiſtory of the various ſorts of Bodies that ag ſound Incopra ot 
that may be aide h it, — — — gy * 

15. The Hiſtory. of Currents, 
Overflowings, Inundations, and 
marine Fountains, &. 


16. The Hiſtory of Sea · Inſects, cvingard with r en | 
17. The Hiſtory of Fiſh, both of freſh Water and Salt, deſcribing their In- 
ternal Structure, and Shapes as well as Outwards. 


18. The Hiſtory of Sea Beaſts, c. Morſes, Seales, Tortoiſes &c. Anãto- 
miz'd and compar d with other Creatures. 
enitude, S of the Earth, both 


19.* The Hiftory of the Extent, Figu 8 Won, Ma 
in reſpeQ of othengreat Bodies i — d, as the Sun, the Moon, the Sea, 
or dur common Meaſutes. 


Oc. and in reſpett alſo of the Body of 
20. The Hiſtory of its various Parts, Mountains, Vales, Plains; 


Clifts, > Ty of New Reception * the Sea, &c. 5 
21. i its Mixtures, Metals, Minerals, Stones; Cla 
Sands, Oyls, Sales, e c. and the various Conſtitution of its Parts nth _ 
Regions ho — of whar kind of Gl or Layers of Sand, Stone, band, Clay; 
c. it conſiſts at ſevera 
1 —— Diurnal, Annual, or Tide - making. 


ory of its Internal Motions, Earthquakes, 
— and Transformations. 


24. The Hiſtory of the Magnetiſm of it. 
25. The Hiſtory of its Gra vitating 


12. The Hiſtory of the Fi 


Power. 

26. 2 Hite, If of the oo mn, | Roots rms, Damp, r. 
27. The — 2 lants, — c. 
28. The Hiſtory — Shrubs and 


29. The Hiſtory of Ground Animals 3 and Worms. 


Befides theſe particular Hiſtories of the cent pats of the World, thete 
'ought to be ſevetal Hiſtories compos d of the enfible Qualities, ſuch as 
may ſerve afterwards for the finding out of — which gre 


more fimple, ſuch as theſe. 


1. The Hiſtory of Light and Darkneſs: 


2. The Hiſtory of Tranſparency and Opacouſtiefs. 


oxy of Colours I wont 


5. ſtory 
6. The Hiſtory of Smells. 

7. The Hiſtory of Heat and Cold. 
& The Hittry of Gray an Lei 


Hiſtory of the kee of Man, F< 


ruptions, Ec. Tranſ- 


1 


WY 
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Making Salt, Alum, Salt. peter, Vitriol, Gunpowder, Sul. 75 drincra/s. 
of ur, Bitumen 3 Sal Armoniac, Sandiver, Kelp, ?, 
Pot-aſhes, Soap-boilers, Refiners, Colliers, 


7. The Hiſtory 


©Iron-Mills, and Founding in Iron, of forging it into Ba ; Iron 
. Ancho? Smiths &c. Plate makers, Nail-makers. — 
maki 
Lock ſmiths, Gun ſiniths, Jack-ſmiths, Edge tool makers 
8. The Hiſtory of and Hardners; Grinders and Forgers, Armourers, Spur: 
| riers, Bit-makers, Needle makers, Hook-makers, Tool- 


makers, Wire Lettice and Cage-makers, or Latton- 
Spring makers, File-cutters, Chirurgeons — 
ä and Croſs- bow. makers. | 


Plumbers, Shot-rnaking, Ceruſe-making, Red Lead ma- 1 Lead: 


(N 


9. The Hiſtory of} 


* 


cLatin-makets, and Tin wen Type ſbundets Printers, of 75 Tin l 
10, The Hiſtory of 7 making Soder and Putte, Glaſs colours. theſe Trades, 
CPewrerers, Pipe or Worm-founders, Organ Pipe makers. pay te al. 
* £ Copper-ſiniths and Founders. — 
| Ingravers, Etchers, Emboſſers, &:. Braſs. 


1] Braſs-making, and Founders of Bells, Ordnance, Pots, 
Nails, and other ſmall things. 
Brafiers and Tinkers, Claſp makers, Scale makers and 
11. The Hiſtory of? Weight makers, Thimble makers. 
Plate makers, Burniſhets, Roll Preſs Printers. 
Clock makers and Watchmakers, Mathematick Inſtru- 
ment makers, Turners. 
1 Wire, drawets, Tinſey- makers, Pin makers, Taggers. 
Trumpet makers, c. | 


.CSmelters and Refiners. Gold and Sil- 
Gold and Silver-ſmiths, and Guilders, Coiners, Inlayers, ver. 
12. The Hiſtory of & Enamellers. 
Gold · beaters, and Wire-drawers, and Throſter or Spin- 
ners, Lace and Stuff makers, Spangle makers. 


CHusbandry and Gardning, Botanicks, and Sugar Planters, Vegetables. 
Tobacco Planters, Saffzon, and Ginger, Liquorice Plan- 
I ters, Cc. Threſhers, Ploughmen. 
Flax makers, Dreſſers, Spinners, Lace. makers, Button- 
makers, Weavers, Calenders, Hatchelers, Whiteſters, 
Painter Stainers, Fuſtian- makers, Twine and Packthread- 
makers, Net- makers, Sieve· makers and Serce makers, 
Rope- makers, Cauckers, Sail- makers, Mat- makers, Semſ- 
yn, Bone-lace Makers, Tape-makers, Straw-work 
ETS. * . Sedo, 
ters, Millers, Brewers, Bakers, Vintagers, Vintners, PER 
Diſtillers, Strong: water-men, Alehouſe-keepers, and Ci- 
der-makers, the gs of Coffee, Chocolate, and vari- 
ous other. Drinks, Victuallers. 
 Preſervers of Corn, Fruit, Hops, Wood, Indico, Spices 
and various other Drugs, as Meal - men, Fruiterers, Co- 
ſtermongers, —_— ——— Wood-men, 
Madder Planters, Rape-Oyl Makers, Seed-men. 
Grocers, Drugſters, Apothecaries, ConfeQioners. Sugar- 
Bakers, Smokers, Tobacco-cutters, Huckſters, Perfumers, 
Garblers of Spices. K 
aper 


13. The Hiſtory F 
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NE —T Pape and Paſtboard making, Stati Bookſell 

Printers, Compoſers, Scriv — | mor eons Wray £7 2 A 

Woodſellers, Barkers and Cole Charrers Wood mongers. 

e and Saw-mills, Carpenters, Shipwrights, Mill- 


wrights, Pump-makers, Joyners, Cabinet-makers, Screw- 
makers, Muſical Inftrument-makers, Organ makers, Car- 
vers, Turners, Fletchers, Bowyers, Archers, Buttonmold- 
makers, Coopers, Gagers, Basker-makers, Box-makers, 
Comb-makers, Laſt and Heel-makers, Broom and Mop- 


> makers, Bellows makers, Hoop-makers, Lath-makers. 


| Shepherds, Grafiers, Goatherds, Swineherds, Sow-gelders, 
Grooms, and Horſe-Courſers, Beat and Lyon Keepers, 
catchers and Keepers, Rangers or Keepers of Parks, 
* If 014 Farriers, and the various ways of Curing Beaſt-, Mole- 
catchers, Rat-catchers. 8 
- {| Hunters, Hawkers, Fowlers, Decoyers, Fiſhers, Draggers, 
S Gunners, Fowl keepers and Lookets to Aviaries, ©. 


© Sheep-ſheerers, Fellmongers, Clothiers, worſted Combers, 
Spinſters, Knitters, Weavers. Cloth-dyers, Fullers, Cloth- 
workers, Sheerers, r Taylors, Drawers, Em- 
| broiderers, Tapeſtry- makers, Carpet. makers. 
Felt · makers, Caſtor makers, Cap makers, Furriers, Hair 
cloth makers, and other kinds of Stuff, as Arras, Mille» 
ners, Pencil- makers, Bruſh- makers. 
Horners, Horn- turners, Comb makers, Horn- makers, 
» « Hafters, Dice- makers. | 
Upholfterers, Fea r 
5 Silk Troſters, Dyers, Weavers, Stocking weavers and Knit- 
15. The Hiſtory of } ters, Ribbond weavers, Gumflower makers, Mercers, 
Silk-men, Butron-makers, Lace-makers, Embroiderers, 
Preſſers and Waterers. : 
Bee-kee Silkworm-keepers. 
Leather-dreiſers, Parchment-makers, Glovers, Perfumers, 
Tanners, Curriers, Shooe makers, Bottle- makers, Harneſs 
and Coller- makers, Sadlers, Coach-makers, Caſe-makers, 
| Trunk makers, Book- binders, Sheath-makers, Leather- 
ſellers, Leather-guilders, Belt makers. 
| Butchers, Cooks, Tallowchandlers, Wax. chand lers, 
| Cheeſemo | 
Fiſhmongers, Ripiers, Oyle-makers, Soap boy lers, &c. 


School maſters, Writing maſters, Printers, Muſick-maſters, 
Stage-players, Dancing-maſters, Horſe riders, Fencers, 
There are other 16. The Hiſtory of Vaulters, Tumblers, Wreſtlers, &7c. | 
Implyments, # Apothecaries, Chirurgeons, Barbers, Laundreſſes, Coſme- 
— 4 fo ticks, Scamſters, Faylors, Cc. 


In the writing of all which Hiſtories there may be two things defign'd, either 
a Deſcription of the things themſelves, whereby Inquifitive Perſons that are 
i t of them, may come to a more perfect Knowledge of them; in order 
to ſome other Deſign as for Curioſity, or Diſcourſe, or Profit, and Gain, or 
the like: Or ſuch a Deſcription of them as is only in order to the Uſe of Philo- 
ſophical Inquiry, for the Invention of Cauſes, and for the finding out the ways 
and means Nature uſes, and the Laws by which ſhe is reſtrain'd in producing 
divers Effets. 
And this laſt is that which is chiefly aim'd at in this Deſign (though others 
alſo whoſe Intenfiens are only of the former kind. may find much to _ 
their 


3 


their Defires) for theſe being known and applied, not only the Reaſons of the 
ways already made uſe of in ſeveral Trades might be eaſily known: But each 
of them highly amended and improved, and by other ways performed with 
much more Eaſe, Speed and Certainty. | 

In the Hiftory therefore of Trades, we are chiefly to Iook after the Phyſical 
Proprieties of each, as what is hard or ſoft, what flexible or ſtiff, what fharp 
corrofive, what odoriferous, bal ſamick and ative, what putrifactive a 
corruptive, Cc. together with the manner of applying Agents to Patients, and 
to obſerve the manner of Natures proceeding, where is impos'd on by Art, 
and limited to this or that Degree, and not ſuffer d to act otherwiſe, by what 
Ways ſhe may be aſſiſted, accelerated, regarded, ſtopt; and the like, in Her 
uſual Proceedings; for theſe being known, moſt of the other things will be 


very ea ſy — low of courſe. We ought alſo, to take notice of the various 
ſorts of Mechanical Engines, which ſerve to aſſiſt and direct the hand in per- 
forming many Operations together, with Eaſe and Speed and certainty : which 


are not othtrwiſe done withaut much Uncerrainty, Time, and Difficulty ; and 
of the ſeveral Slights and Contrivances in 1 — and the order of them, - 
which precede and which follow, and the ciouſneſs of them in thK or 
that Method. | IS ah 
Befides theſe Trades I have been mentioning, there are many excellent Ex- 
periments and Secrets to be found ſcattered. up agd down in Mens PraCtifes, 
which have not come up to that Confiderableneſs in the Commonwealth as to 
be made a Trade, which yet contain in them divers Circumſtances of very ex- 
cellent Uſe and Information, thoſe alſo ought to be fought out and collected and 
rang d into their proper Places, if at leaſt they cn properly be referr'd to ariy of the 
foregoing Heads, otherwife they are to make a particular Head of themſelves : 
Of this kind there are a multitude almoſt in all Eſtates and Conditions of Men, 
which to this Defign will be of huge Importance, and will afford very much 
Information, even out of the moſt vile and ſeemingly moſt fooliſh and trivial 
things, and of thoſe which are moſt common, and therefore paſs without 
becauſe uſual, may be collected things of moſt excel ez and the! 
nothing in this Defign is to be look d on with the Eye of the Vulgar, and with 
Prejudice, according to the Eſteem it has obtain d in the World with the Gene- 
rality of Men, who generally judge of eſteem of things only for the immediate 
Pleaſure or Profit they afford, and look no furthery theretors tis not equal to 
make their Eſteem who underſtand them, the Standard of. the value of 'rhings 
for this uſe. So that a'diligent Naturaliſt can go no- Where, but he may find a 
Subject for him to cogtemplate-4nd examine, bug eſpecially in Tuch Places as 
are moſt or leaſt frequented, for the Obviouſneſs in the one, and Difficulty in 
— — has made Multitudes of conſiderable Obſervations to be neg- 
ected. | 


Having thus curſorily ſumm d up thę chief Heads of thoſe things that are fit s III. The d. 


to be the Subject of Natural Hiſtory, 1 ſhall next adjoyn 2 Specimen of what % of ma- 
things are to be inquired after in them, that ſo any other that thall Have ar king the En 


nity, and willing to promote this Deſign, may accordingly, whatever 
the thing be he defigns-to write a. Hiſtory ot, firſt propound to himſelf the 
things, which upon a ſerious Conſideration of the Matter, he ſhall judge to be 
moſt likely to be inſtruQtive for the diſcovering of the true Nature of that 
which he inquires into. b ee ee 
For it cannot be expected, that any one ſhould be alike able to make Queries 
we thoſe . in which * not been 7 2 at all 232 ; Ao ot 
had an Opportuni uainting hignſelt more particularly wit Na- 
ture of it. — imbib'd in (though he knows not how). a great deal of im 
perſect Knowledge of the Proprieties of it. He ought rhetefore to confider 
with himſelf, what things there are in the Subject he would inquire into, which 
being told him, he ſhould de able to know the true Propriety, Nature and 
Texture of it: And fu he had. met wich ſome one that could reſolve 
him, what Queſtions he would ask him, by the Reſolution of which he ſhonld 
be able to find out what he ſeeks; and accordingly he ought to ſet down thoſe 
Queſtions in Writing, that fo he may have a Scheme before his Eyes what are 
the things he looks after, what his Scope and Aim is. 2 


quiriegs > 
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The way of a= And having ſer downtheſe Queries, he oughtin the next place to confider what 
ſwering the things ſeem requiſite to attain thoſe ends; what means he can imagine may be 
nenies. ucive to the ſolving or anſwering thoſe Queſtions, that is, what Obſervations, 
Examina or Experiments would ſeem conducive thereunto, and accordingly 
8 X 1 e 
be known for the obtaining the full Knowledge of a compleat and full Anſwer to 
itz afterwards with Care and Di he oyght to make Examination and Try- 
al ofwhat he has propounded, one thing after another, with much CircumſpeQion. 
for accordingly as theſe Queries are made with more or leſs Judgment, and as 
the means conducive to the Reſolution of them are more judiciouſly pitcht on, 
and diligently tryd more or leis confiderable, fo will the Particulars to be en- 
tred in the Diary be; and the more or leſs uſeful for a Philoſophical Treaſury. 
ILT. of we Ar it were very deſirable that the 
* ＋ d firft make Tryal of them once all over, and obſerve diligently 

enter into a Papet by themſelves as many Particulars as he can diſcover 
worth noting, and then a ſecond time to make them over again. In*the doing 


2 
way 


of which, it would be very convenient to get ſome ſuch Perſon to be preſent 


as has not been acquainted with Experiments on that Subject, though ingenious 
and inquiſitive in other Phyſical Searches, becaufe ſuch a Perſon may take no- 
tice of many Particulars which are in themſelves very obſervable, but were and 
would till have been negleſted becauſe of their being obvious, and becauſe the 


Inquirer having been long accuſtomed to the ſeeing of them without think 
them any ways N will be now yery prone to do as formerly, flight 
= h 


is will, be i 
ikely to be overſeen in, as well as ſhewing him the 
ryal of theſe Experiments, tis very likely, will much 
ſhew him perhaps the Solution of ſome of his 
Error and Infignificancy of others ; and may perhaps 
um how to make his ſecond Claſs of Queries, and how 
in the ſolving and anſwering them, they will not only facilitate the 
of ing and accuſtome his Mind to a greater Circumſpe&ion, but 
will fu alſo various ways of examining and experimenting, which without 
this Merhod * want not have been thought of. 
And though indeed the Multitude of Queries that may be made upon every 
Subject, may ſeem to make this Work infinite and impoſſible to be compleated, 
yet if Men would but proſecute thoroughly, according to the ways I propound 
in this TraQ, ſuch kind of Inquiries in order to the Diſcoveries of the Pro- 
ieties of ſome Bodies, or for finding out the Nature of Tome general Qualities. 
cannot doubt but that ſuch Endeavours would produce ſo confiderable Diſco- 
veries, as would not only ſerve for the Explication of that one Body inquir d 
into, but of Multitudes of Bodies of the like Nature; and every ſuch Inven- 
tion will eaſe the Inquiries in moſt other Bodies, half in half, after the ſame 
Propriety. As to gi Inſtance propounding to my ſelf to find out the Rea- 
An Ezanyle of ſon of the Ligh of Cork. I ſer down among other ways of Tryal to exa- 
the Method. mine the Texture of it with a good Microſcope, hoping that Fab I might 
| be able to diſcover its Texture, to this end I examin'd feveral Pieces of 
-whole fides I had cut very ſmooth with a Razor, but the glaring Refle- 
Aion from the Multitude of fides that compoſe its Surface made me unable, 
I try'd it in ſeveral Lights to diſcern any kind of Pores, I bethought 
me ſhaving off a very thin Sliver of Cork, and laying it on a black 
, I could with my Microſcope then plainly perceive the Texture of its 
Honey comb 


ve to him in ſhewing him in 


that it was as a8 2 z that is, all over full of 
| of which were inter- 


* 
* 
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Charcde all that ſuperfluous Juice is waſted, and evaporat de tryal of 
viewing a Coal in Slee! and even beyond my Nach. ould diſ- 
cover ſuch Mulrtirudes of them and ſo ſmall, that I could hardly at firſt believe 
my own Eyes, till try ing the Experiment over ant! over again, I found the ſame 
Propriety was not only to be found in one or two other kinds of Wood, but 
was common to all ſorts of Vegetables that I was able to char. | 
Thus the Experiment of Saccharum Saturni, by diſſolving Lead in an acid Li- 
quor, and evaporating away the watery part, will hint to us a way of diſco- 
vering the Taftes of all kinds of Bodies; that is, by diſſolving thoſe reſerved 
and taſteleſs Bod ies, in ſome convenient Menſtruum, for being once diffoly'd; 
it becomes diffoluble alſo, by the Vehicle of that Menſtruum, to the Saliva or 
Juice in the Mouth, or Tongue which ſeems tg be the Organ of Tafte.- 

Thus the finding out the Cauſe of Fluidiry, Heat, Gravity, Brittleneſs, c. in 
one Body, will much facilitate the Inquiry after the like Properties in any other 
Body, fo that though indeed upon every ſpecifick Body to be examin'd, there 
may be a Multitade of Queries propounded, yet the more præceeding Bodies 

have. | been by this Method examin'd, the fewer of them will there remain to 
be anſwer d. | | 


The Queries that may be made on the firſt Head, I ſhall refer to 2 following ne if 121 
Diſcourſe, concerning the late Comets, and of the Nature of 2 ge · of Comets. 


neral. 

The Queſtions on the Second may be ſome ſuch as theſe. 
The Diiterence between Stars and Planets? . i c.'+ Ihe 
How many Planets, Primaty, or Secundary ? „ 
And how many fixt Stars? 

In what Order plac ? 
Of what Figure? Bt a not La 
Of what Magnitude compar to the Earth > 
How far diſtant from the Earth ? * 
In what way they are mov'd ? 
With whar Velocity ? : | 
In what time they perform their Revolutions ? 
What Heat, or Light they have? 5 
From what Cauſe their Heat or Light proceeds ? 
What Influence they have on each other, or on the Earth? 
Whether they are conſtant or changeable in being or appearing 
Whether conftant in Magnitude and Figure? | 
Whether conſtant in Motion and Diftance? 
Whether conſtant in Light, and Heat, and Influence 
What Proprieties are common to them with the Earth 
Whether included in Orbs, or ſwimming in Ether? 
Whether the Ambient Body move them, or they the Ambient ? 
Whether moving together with the Ambient, or movd through it * 
What the Conſiſtence of the Ambient Body may be ? 
How much it may hinder ot retard their Motidns ? 


Divers of theſe may be refarr'd to the Third Head concerning the Solidity . 34 


or Fluidity of the Ether, the Motion of it and the Refiſtence of it to Bodies if the As 


mov'd through ir, and of the Tranſparency and Communicariveneſs of it as a 
Medium: There might be many other things alſo ptopounded on this Head, as 
whether it permeates all Bodies, be the Medium of Light, be the Fluid Body in 
which the Air is but as a Tincture? Whether ir cauſe Gravity; in the Earth, or 
other Czleſtial Bodies ? Whether it aſſiſts in the Action of Fire and burning, 
and in the Diſſolution of other Bodies by Mexftraums; in the Fermentation of 
Bodies; and Multitudes of the like; which will he diſpersd up and down in 
the Queries, on ſeveral other Subjects, and are there beſt reſolv'd. though they 
may afterwards be referr'd and tranſcribed under this Third Head. Ty 


| The 
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The Querieb on the Fourth Head concerning the Atmoſphere, may Ans 
ſuch as theſe. 


The 5 Head, Whether the Atmoſphere, or Air be defin'd, or not, by a Superficies ? 
— m_ Whether it be not indefinitely extended upward, and continually more and 


its Event Boe 


m_ —_— EN CONE from a gravitating Body, as the Earth, 
6. 

Of what kind of Fi re the groſſer or more vaporous Air near the Sorface of 
the Earth is; that is, Whether it be not much lower near the Poles than under 
the Torrid Zone? 

Whether the Tonicellian Experiments made at ſeveral Altitudes from the 
Earth, may not determine it? 

Whether the Reſtaction and Gravitation of the Air, examin'd in both places 
by Inſtruments, may not clear this Query? Since tis demonſtrable that where 
the RefraQtion is greater with an equal Degree of Preſſure, the Denfity of the 
Air muſt needs be much greater near the Surface. 

With what Bodies it is mixt? Whether with Water, Wood, Eatth, Animal 
— and Vegetable Subſtances, and with all forts of Liquors and 


"Whether helps to nouriſh the Fires kindled within the Bowels of the 
Whether it encompaſs the Sun and Planets, and that each of them have a 
peculiar Atmoſphere, as well as they have a gravitating Power? 
Whether = Fire, in the Sun, 1s not maintain'd by the Air that incom- 
it? 
Whether the Spots in the Sun may not be Clouds of Smoke, or Vapours, 
rais'd up into that Armoſphere? 
Whether the Combuſtion of Comets may not be aſcribd to the Diſſolution 
2 by the incompaſſing Air, which is ſomewhat more condenſed near 
* 


The Queries on the Fifth Head, of the Variety of the Parts of the Air, may 
be ſome ſuch as theſe.” R 


Whether the Air be not a kind of Volatile or ſmall ramify'd Bodies ſwim- 
in the Ether, like a Tincture in Water or in ſome ſuch fluid Body? Or, 
hether the parts of it are infinitely fluid, or definitely ſolid, and "if ſolid, 


Of what Figure and Magnitude, how they are kept aſunder, or what fills 
the diſſeminated Spaces between them? a 
What is the Cauſe of making them capable of ſo vaſt a degree of —— 


and yet of being able to preſerve their Elaſtick Power outwards. 


hat Condenſation it is capable of bearing by Preſſure from an Engine - Or 

— let down to the bottom of a very deep Sea, or from Calf er from 
own a great Depth into the Earth? 

— ic reffaQtive Power it — — d with the ordinary Air? 

by 4 by the Torricel- 
* the lik 

* — arc 1 and from 

be the ſame 


higheſt Clouds, what are the 
1 N Halo's, Mac- 


or 
From what Bodies the Air may be generated anew, or whether that Air ſo 


be not ſuch as had been formerly im d? 4 
* 


_ G 5 * — 1 "TT 


| The Methody - Improving Natural — 


—_— 


what Varieties of Operations Ic ma be produced, and by what Helps 4 
_O_— ted may be preſerved 3 in the Form of Air? * 
| ow any kind of Air may be made to looke the Form of Air, and to be con- 

Jenn hin 3 fait or lit Body ? 

How much the Air in the Torrid Zone differs in Heat, and Dryneſs, or Mol- 
ſture, or RarefaQtion, or Preſſure, or the like, from the Air nearer the Poles? 
In what Propyeries it chiefly differs from other "PM! r 


To the Sixth, Of che vazious kinds of Mixtures th An ſulſers from Meteors, 
theſe Queries may be propounded. 5 


What is the Cauſe of the ſudden thickni 
From what Power ſo great a Quantity of 


or cl 


of the Hir? The 6th Head, 
ater as has been obſerved to fall T tte warious 


in ſome Thunder Showers, ſhould be collected or gathered together ? 2 _ 


Whether the tie of Go tha alone, or ſome internal Heat in the Bowels of 
Earth ſhould raiſe up ſo nr a Oue Quantity of Water ? 

Whinhee thave be any uch ary Tan, ones, tais d up into the 
and if fo what tems of thn? oke and Duſt and Rack Ie 
Fumes do not fall, as faſt as the Air cools, to the Earth? 

Whether there were ever any ſuch thing as a Thunderbolt, or other ſuch 
maſſy Body thrown out of the Air? 

How much more ſpace is fill'd by generated Vapours, than by the Water from 
whence they are made ? 

Why all Rains and falling Water are freſh ? 

Whether from the Coalition of divers forts of Vapours 2 .— there be 
not ingendred a new tiry of Air, and the reſt falls down in n 
as in the Experiment of making Tartarum Vitriolatum, whether that may not 
be the reaſon of the Figure of the Flakes of Snow, Ege. 


What is the Reaſon of the Shining or Light of the Star ſhootings, and in 

= Region or gon re Fo generated? Whether this may not be e 
eaſily enough by two erates? 

ey have any thing of Fire in them, or whether the Light ay 


not be an effect of their rapid Motion? : 

Whether the riſing of certain Steams from the Earth i into the Air, may not 
be the Caufe. of precipitating the Exhalations, by ca the Air to throw off 
its 2 in the manner as a charged Menſtruum w uiſn its diſſolv d 

y, when it is penetrated by another Liquor of a contrary Nature, ſince by 

— kind of ts may be very. well repreſented in a ile almoſt all. the 
Phenomena 0 the Changes of Air in the great Ocean of the Aumoſphere. 

What are the Cauſes of the Rain-bows, and their Colours? 

What are the Reaſons: of the Duplication, Triplication, Quadruplication, 
c. of both the Rain-bows ? Which are obvious enough when the Bows are ve- 


ry vivid: 
about the Sun and Moon, and of their vary- 


What are the Reaſons of Rings 
Bigneſſes at ſeveral times. 
en the under Supetficies of Clouds are finooth, and ſeem to Fd 


fame level Diſtance from the Earth, whereas the Tops are Moynta 


Why there are ſometimes divers of theſs Regions of Clouds one above ano- 
ther, and in what thoſe Clonds difler? 
add ar is the reaſon of the various Figure of the Clonds, 2 hairy, 
criſped, coyled, confus'd, and the like ? 
hat is the cauſe of the Redneſs, &c. of hi exalted Vapours 
. What is the reaſon of thoſe Multitades ſmall [lang JA cloth the 
are divers ſuch white 


whole Face of the Ground after a F > And why 
Subſtances flying up and down in the after duch 
What is the ca e of Lightning, whence that that acenie Matt taisd up 
— —— — will help t 
c umes Or w 
explicate them 


Whethes 


_— — ——  —— 2 


ee Natural | phil ſoſophy: 


Whether all theſe r Phenomena | may not be ſolv's by Chymical Ex 
(of which kind I may 15 hereafrer manifeſt ſome not vulgar.) periments 


Whether Fire in not the effekt of the Air's 1 or diſſolvi 
a heated combuſtible 8 > How it comes firſt to be begun or kindled, ho 
reſerved and continu d and how deſtroy'd, why it riſes in the Air whilft i it 
ſts bur quickly vaniſhes 
y what Cothir means Fires may be generated, tende, moe more inteuſe, 
and much more violent ? 
hat is the Nature ant rr of Ni of Salt petet, as rb > this Parti- 
cular ? 
What the * Coal duſt performs in dete; and Alcalys i in fulmi- 
nating Powders ? oY 


The 7th Mead, To the Seventh, mY wit, What are the Motions Keb of the r ? 
of the Motions Theſe Queſtions, and divers others of the like kind, -may be propounded. * 
7 Al * - e and Corth prion of Bodies, whe. 
ther le; Animal, &c 
What it contri tes to the Preſervation or Deftriftion of Lifeteſs Bodits, by 
hardning, drying, ruſting, fermenting, Cc. 

What it * to the Nurilfiment of Vegetables that SroW in js Since 
the Air is a kind of fluid that encompaſſes all things in ir, atrer rhe'fime mati. 
ner as the Water in the Sea inc es the Vegerables that gor in it! ds 

What is the uſe of it in Reſpiration, whether Fiſhes, Wotms, Inſects EF: 
have any uſe of it; or whether Water be not of the ſame ps to Fiſhes, that 
Air is to the A Amal rhar Frs in it Whether the comparing ot rhe one with 
the other will not mich facilitate the Explication *  - 

What is the uſe of it in fue? Whether it does not perform that ace af. 
ter the manner ed a Menſtruum 

Whether th that Dogan in yin Ai which prötdotes buiaing, be not of the fime 
* 1 4 be raiſhd, by dty Bodies, b fix 

By what means Fires may be extingu of uid 

- Bodies, by the the Air, and divers other liq 6nd, dei — ffs 

* is, the * ir compar d bo the Denfity of common 


Wh Eber buining Bades wy ht, Hear, Smoke, Athes; Salt, r. 

- What the Air contributes to Corrofion Sa Diſſolution of Bodies? 

What it contributes to the Fermentation, and Concoftion or e of 
_...-: 

What are its Motions, coultant: anniverſary, ceriodical accidental ? 

What are the Reaſons of Breizes, Winds, Storms, Hurricanes, Whirlivinds > 

. What are the Velocities and Strevgths of each of rhefe, and te Conco- 

mitants? 4s 

What are the Ebbings and Flowings of the Air difcoverd by the Barometer, 
to A — 4 ef r Vo — from what Cauſe Ya . bebberd- whether from 

the flowing in the, Ait f from other n. 
rs fue ice of Earth, Moon, r. 

Ar er the upper Parts of the Alr, Abe de e * 
v. and with the be ſus Velocity with the, lower part of the Atmoſphere, why 
the Clouds thar art plac'd one higher than another in ſeveral Regions and Sta. 
tomy are | Foblerrd ro bo various ways at the ame rims and none of 
s the ſame 5 — the Wind below. 4 14 

n denſer Bodies: whe: 


r Cold and Denſity of 
& cloudy de more ae in welpe 
K ks Dat, and feveral bulky Bodiethar 


How 


— 


1 Hob hy. — 


How it becomes able to ſuſtain the bea Rack Boks 25 Tae TR 
e e ee Hime pa much gred- 


tex Bodies 
the Velocity of Bodies mov d through it 


How much the Air impedes 

bat parr of the Air 's the Mediom of Light hs. | 

Mar] * or Opagpuſaeſs of the Air, and from what Cau- 
| << EP be ſeen ward ata Diſtance, than at the 

like Diftance in a * tevel * nies 

At what Diftance a Body may be diſtinQly ſeen in a Horizontal Poſture ? 

What is the comparative Refleftiveneſs and Refractiveneſs of the Air? 

c Nefraction of the Air be 

found erermin' 

What is the reaſon of rhe Undulations of the Sun and Moon, and bigger Pla- 

nets, and of the ty of Stars? 

om Cauſes of the appearing Blewneſs, Yellownets, Rednels, Cc. 
"By what means the Air becomes the Medium of Sougd, whether the more 

den or rarify'd, moiſt or dry, —_ be fitteſt for that Con- 


Win what vel 


ocity Sound is goaveyed thirou the Air, whether it may not 
be conveyed ſwifter by Strings well ſtretcht, or Bodies ? 
Whether it by ftrair or curve Lines? 
Whether it be not alter d by Winds, Cc? 


By what means It becomes the Medium to ? 

. How it diffolves or licks up the odorous Steams and uvia of Bodies? 
. Whence it comes that ſo ſmall a pant of an oderous Body is able to tinge, or 
e gpeat a Conant of Air? 

Whar are the Tem peratures of the Air, as to Hear and Cold, Dry- 
neſs and Moiſture in ſeveral —— of the and at ſeveral Heights above 
te Sufac of he Earth upwards and below the - downwards in Wells, g 
Mines, c 
How many various ways there may be of making Thermometers and Hygro- 
to be viſible at a great Diſtance, by the help "of PerſpeQtives, by which 
- thoſe Temperatures of the Air may be found without going up or down into 
- thoſe Places? 


What is the Canſe of the Con gruity or Incongruity of the Air, and how ma- 


ny Phenorgena of Nature may be fol'd 
Wnat is the tive Gravity of the Air in ſeveral Climates and Regions, | 
and Seaſons of tie Lear? 


Tube Degrees of the Elaſlick Power of the Air, how eaus'd, augmented, de- 
ſuoy d, c. 
of Preſſure in ſeveral Regi ons, Heights, Climates, Sc. 


bat are the 
the Effects thereof, and Phænomena ſolvable h ? 


Theſe few Inſtances, i hope, may ſerve for a 
the Method of — Queries on any Subj 
rate Obſervations and Tryals, defore the Vriting a 


imen of what I mean by 
to 4 zmined by accu- 
Natur of it. 


After the Queries 88 ded and rang — ill $6.76 
be to eonfider what Materials are to be goe oe: the ring of them, a Las, ng th wg 
. Doubts, what Hiſtories and Obſervations from abroad, and 


Experiments, Obſervations and Tryals at home will be i 0 

and made: What Inſtruments, Engines, and Contrivances, will TW to 
this End, how far the Senſes themſelves will help us, and where, they leave us 
to ſeek other Helps, and this a ſerious and unprejudiced Meditation, and Confi- 
dering of the Nature of the thing will beſt hint. And accordingly we ought to 
ſer down under each Queries, what means can be thought of for reſolving and 
anſwering of them, which Tryals and Ways ought to be proſecuted fror begin. 
ning to end vigorouſly, with e Cu and Accurateneſs, nay be log to be Regiſtered 
as faſt as made, · that no conſidera _ may be tten. And al- 
ways 


— 


n_— — - 
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frail, and may qu 


does not wt 
4 ſtances that are conſiderable at the timenwhen they ars 
| $8 Method alſo, the of Hiſtory will be amend | 
7 tis Proceſs of R hat every 
of Inquiry: 
| f the Senfes, Memory 8 8 5 
o it perfects 
theſe Faculties to the hig ed 


much as can be for 


ry and Reaſon; in this they 


8¹ 


comparative Collettions, 

ged in the beſt and moſt Natural 

r and ſenſible, but impoſſible to be loft, 
1 | is helped firſt, by being left alone and 


&; 


in calling particular things 
bring fuch things as belong 
ing, method izing, and the like; for firſt 


ng to oecafion, an 
or put in a falſe Ordgg, if but a finall 


ecting Obſerva · 


The means of 


to rhe Choice - 
rs 


beſt to be firſt a little acquainted with the Method of Nature, in her moſt evi- 
dent Manifeftations of her ſelf, to follow her meerly upon the Light of com- 
mon Obſervations and Experi , ach as are very obvious upon that Subject, 


for diſcoveri 


ing Degrees of Hear and Cold, Dryness and Moiſeure, 


liries which our Senſes are unable to diftinguith : 
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Water, Ca for comparative Gtaviry, and 
for Gravitation and Pfeſſure of the Parts 
veml other Contrivances which a | 

occaſion, as the Subjett ſuggeſts: 

be advanced and 


than the Refraction of Water. 


I. By the Help of the Naked Senſes. - 
UL By che Senſes afhited with lpf 


caling Hips, and — —— 


third 
Tra me 


wim in it, and next becauſe that 
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of Flaids one 
Merhaniſt wi 


Bodies, whereof the 
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ones of Ne 3 


non of Bodies : Of Barofcoprs, 
another: And fe- 
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* Fit, 


ways of 


diſcovering the 


Name of Bi- 
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Article 18. 


Proprietics of Bodies ſuch as theſe, 


ATT 


"Fi, y the naked Senſes. are < diſcorcred the mere obvious and — 


Bure, 
Place, or Poſition. 
Action, or pafnon. 
Pars, or Number: 


Thi ain 5s ken the firſt Elements or Lumen of Information, ard chers. p 


fore ought firſt to be learn'd and underſtood, before we proceed further into the 


deeper parts of Inquiry. But we are not here to ſtay ; for this, likethe Knowledge 
of Letters, without knowing how to ſpell with them, or uſe them, is little worth; 
for our Senſes are of ſuch a Conſtirution, that they are very apt to miſlead us 
in thoſe things where their Power reaches, and in many things nen 
ro affif} — 6 N | 
natu two, we ought to provide a 
them with. two Artifitial Raise; the morg certain — 
defining the Senſati 1 reducing them to a Standard, and next for the 
of thoſe „ — 
and n dhe | 


ive - 
meaſur'd, the Divifion-of the d may give the d vantity or 
Degree, whether the Inquiry be after * of its Extenſion, ert 
tion, Allien, or Pele. 


Secondly, For diſti ing * Quality of * of them in e 
of this or ue — belong to; there oughr to be peculiar Contri - 
vances that ſo ev may, bemore exactly defin d, and nothing may he left to 
the unaccurate a — Information of the Senſes, but that every thing that 
is taken into Philoſophical Hiſtory, ray be capable of being accurately derermin'd 
by Inſtruments. Now though it be very difficult to determiꝑe exattly in all; there 
be ſome of them, ſuch as the Smells and Taſtes of Bodies, which never have 

t to I of Theory, and of which therefore we have ſo very 
— otions that we have not words for many, and even thoſe Names we 


— are very ambiguous and determine little, yet tis not impoſſible but that 
en theſF alſo ; 


be reduc'd & a and Standard; for the Variety of 
Fs ms — than the Varieties of Taſtes and and yet tis not 
rer from two Heads, and the of them; name - 
1 of Lellow, and the E — the In- 
E of White or much Refſection, and Dark er line Reflection: For all 
in the World are made up > ofthe Miiernaadd-bf: ſome of theſe De- 
with the Intermixtures of White and Black, which make them only ap- 
more faint or foul. And it es nes 1 early — 


e 


to 
tions of Bodjes, as to war te way 
this nice. diſ&ivgui 2 — the Degrees of 
yet in other il is often times needleſs and 
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Nature and 
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1 he Methode bnproving Natural Philoſophy. | 
in for in ſuck chings wherein” Nature: does not obſerve ſuch Nice 
in making uſe of this or that peculiar Degree or Mixture, but ſeems indifferent 
to all; in ſach things the diſſinguiſhiag that Togo in any one particular 
on which ——— or Obſervation is will rather be prejudicial than 
aſſiſtant in diſcovering the Natute in general, but in other things where Nature 
ſeems to be bounded, and to act by a certain Method, and to keep within ſuch 
Limits, in thoſe the Limits and Bounds are to be obſerved, as in obſerving the 
Colour of any Terreſtrial Animal : Tis not very material to define exactly 
what Colour it is of, becauſe we ſind Nature uſes a Latitude; only this may be 
noted, that though the Colours of Terreſtrial Animals of the ſame Species are 
often very various, intermiat with White and Black, and no one Colour per- 
fectly clear or bright is to be found amongſt them, yet in the Colours of Birds 
there are indeed to be found all Varieties of Mixtures, but generally the Colour 
is ſomewhat more fit to the Species, and the moſt of them more clear and 
orient : Which laſt does diſcover ſomewhat of Diſtinction between the Parts 
and Subſtance of Hair and thoſe of Feathers, namely, that the Parts of Feathers 
are far more clear and ſmall, than thoſe of Hair, and c ntly *tis not im- 
ble, but that the conſtituent Parts may be more porous, defecated and fine. 
So likewiſe the Bounds of Hear, between which Nature has confin'd it ſelf for 
proportioning the Animal and Vegetable Life, and beyond either of which Life 
cannot ſubfiſt, are to be as exactly obſery'd as can be defin'd, but the peculiar 
«Warmth of this or that Animal is not fo nice: So likewiſe for Gravity the 


—_— heavieſt Animal, Vegetable, or Mineral Subſtance, and fo for the 


W 


In other things where the exact Degree is very neceſſaty and Fundamental to 
the Conſtitution of the Body, in that caſe the greater Diligence and Skill is 
uſed in the determining of it the better. Thus in determining the Specifick 

1 Weight, Denfity, Colour, Malleableneſs, c. of Gold, or any of the other 

Metals: The more exact the Experiments are, the greater Information we re- 

* | ceive rom them of the Nature of thoſe Bodies. AED. 

* hou — there 1 Eon I 
roprieties, may be divers vances for each pe- 
culiar Property, and ſome of them more fit, convenient, and exact than others. 

The Degrees of Light may be determin'd by Compariſon to the Light of a Can. 

dle, of a determinate Bigneſs, plac'd in a long dark Room or Gallery, and by 

examining the ſhining Body at ſeveral Diftances from that Light ; as ſuppoſe 
the Light or Shining of a Gloworm be to be determin'd in ſuch a dark. Vault, 

Iti at ſeveral Diſtances from the Candle whereabout the Light begins to be 

ifible; in departing from the Candle, and whereabout it begins to diſa 

in hing towards it, and that Place I mark for the ee of the Light 
of Gloworms ; by the like Method I try the Light of rotten Wood, decaying 

Fiſh, Diamonds, heated Metals, &c. . 

The ways of determining Colours, many skilful Painters and Dyers know gzervaticn © 
very well without Inſtruments, but by one not ſo ﬆkilFd, they may be defan'd 9b. and 10th, 
by away I have mention'd in my Micography, which I therefore now omir 
to repeat. | . 

- The Acuteneſs and Lovdneſs of Sounds, and Sonoroꝑſneſs of Bodies, may be Time of taſting, 
eafily enough meaſur d by a ſound Pipe of a determiflate Bigneſs, and by the «ity of Fro 
Strength of the Blaſt that is given by poiſed Bellows to blow ir, other more 20 Die 
loud Sounds may be determin'd alſo by ſhooting ſmall Guns with various grrenſion. 

Charges, or by the Diſtance they can be heard, and the Ike. 

Smells and Taſtes being not yer reduc'd cannot be ſo exactly meaſur'd and 
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38 The Methidof Improving Natural Philoſophy. 
grees of Heat may be eaſily derermin'd ; as ſuppoſe,- for inſtance, it be defired 
ro determine the of the Hear re 
ſtrong Blaſt, we find that ſuch a blown Flame is capable of hearing Glaſs Red 
hot, and melting it in ſuch a ſpace of time. 3.28 : 

To reduce it therefore to the Standard, tis eaſy to fee what Aperture of the 
Burning Glaſs will produce the fame Effect in the fame time, and what Aper- 
rure at the fame rime (for this is v — 2 to be known) will raiſe the 
Thermometer to ſuch a Degree. The of Cold alſo may be eafily deter- 
min'd by the Thermometer, as I have elfewhere ſhewn. 

The of Dryneſs and Moiſture in the Air, and ſometimes alſo in 
other Bodies, may be diſtinguiſhed by the Hygroſcope, of which I have ex- 
plain'd-the way of making and ufing in my Micrography. Stiffneſs and Pliable- 
neſs, Toughneſs and Brittleneſs, are ſufficiently obvious, by comparing them 
to the Pliableneſs or Stiffneſs of pieces of unhardned Iron of peculiar Bigneſſes 
and Shapes, and to the Toughneſs of Wire of a determinate _— Now 

though in all theſe things we cannot come to a Mathematical Exactneſs, yet it 

will be ſufficient if we come as near to the Truth as the Matter is capable of; 
for we find that Nature it ſelf does not fo exactly determine its Operations, but 
allows a Latitude almoſt to all irs Workings, though as I ſaid before, it ſeems 
to be reſtrain'd within certain Limits, and beyond thoſe is neither exceſſive on 
the one hand or defective on the other. | 
The Specifick Gravity of Bodies may be determin'd by weighing in Water. + 
There are as many various ways alſo of derermining all the other Proprieties, 
and reducing them to a Certainty or Standard, but theſe may ſuffice for an In- 
ſtance, to ſhew what I mean by the determining the Degrees of the Proprieties 
in ſeveral Qbj | 
As for the determining of the Figure, Number, Motion, Velocity, Power, 
Time, and the like, the ways are ſufficien tly eaſy, and the ingenious Inquirer 
will upon the occaſion, find various Contrivances to determine them. 
2dly, By help- The ſecond way of aſſiſting the Senfes, is either firſt by enlarging their Power, 
ing the Senſes or Sphere of Activity, and extending ir much farther than that afſfign'd them 
Fo di by Nature; or elſe ſecondly, by reducing other things to ſuch a Conſtitution, 
what unaſfifted . irhi 
they cad 28 to bring them within the Power of the Senſe. For the Performance of each 
nos, Gr. of which there are various means to be uſed. 


1ſt. By enlarg- And firſt, fr the enlarging the Power of the Senſe, and making it capable of 
ie their Power. ſenſating many things, which without thoſe Helps would not have been dif- 
| cerned or fallen within the reach of thoſe Senſes; of theſe there may be nfany 
for the aſſiſting of every Senſe, but ſome of them have been more cultivated 

than others, and brought to a much greater Perfection, but yet not to the high- 

eſt pitch ſeem capable of, but they are every day more and more improy'd, 

and it may be hoped, that this Age = produce the perfecting of ſome of them. 

As for the Of this kind are Microſcopes and Teleſcopes for the Sight, the one for diſ- 
Sight Micro- covering the Figure and Magnitude of the ſmall Parts of ſuch Bodies as are 
ſeapes and Te. vithin our reach, the other for detecting the Figures and Magnitude of. ſuch 
— Bodies as are by the Greatneſs of their Diſtance, reduc'd to ſo ſmall a viſible 
Appearance as that the naked Eye is unable to diſtinguiſh either their determi- 
nate Bigneſs or their Figure, theſe may be Helps both of Invention and defining: 
And as they are indeed the greateſt Inſtance that can be given of the Improve- 
ment of the Power of the Senſes ; So the perfecting of them is the moſt likely 
way to afford us the greateſt help for the Detection of the Nature of Bodies. 
For the Eye is the moſt Spiritual and moſt capacious Senſe we ar2 endowed 
with, ir affords us the molt ſudden, moſt diſtin and inftruttive Information of 
all; with this we expariate through the Univerſe, and paſs from the one end to the 
other in the twinkling of an Eye, by this we compare the Magnitude and Mea- 
ſure, rhe Diſtances, Motions, and the Velocities of all thoſe vaſt Bodies which 
are diſſeminated up and down through ir, and none of the other Senſes tend fo 
much to perfect the Imagination as this. Now whereas the Power of the Sight 
in Diſcovery was not able to diſtinguiſh of Objects that appear'd to the Eye 
under a leſs Angle than about a Minute, by the help of theſe it is able to di- 
ſtinguiſh ſuch as would not appear, bigger than a third. So that a 
| is 
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- made as far off as the Planets, I cannor, 


* — 
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* « # 
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more as it was before, and we are capable of diſcovering things 4000 times 
further off, and 4000 times nearer the Eye than we were without them. And 


it ſeems not improbable to me but that each of them may be improv'd ſo far 
as to inlarge that Power 4000 times 4000 times the firſt Dimen eſpecially 


in ſuch ,ObjeQts where the imperfełt Tranſparency of the Medium, or the De- 
fe of Light does nor hinder this Effect as in things very, near the Eye, or in 


Objects very near the Zenith. 23 r 
The Senſe of Hearing does not altogether ſo much inſtruct as to the Nature rhe Ararin: 
of things as the Eye, though there are many Helps that this Senſe would 


afford by a greater mprovement, there may be a Pothbility, that by Otocouſti- 
cons many SDunds very far diſtant (I had almoſt ſaid as far off as ſome Pla- 
nets) may be made ſenſible, at leaſt the Noiſes of Thunder might be diſco. 
ver'd at a much greater Diſtance than it can be by the Ear without theſe 
Helps, and hereby perhaps the Variations and Changes of the Weather might 
be predicted much longer before · hand · than now they are, and Ships at Sea might 
perhaps diſcover an Enemy of Weather coming by the Hearing, as well as they 
can now diſcern an Enemy's Ship by the Sight. As for the hearing of Noiſes 

| — my ſelf fo far throw off 
Prejudice, as not to look on it as a very extravagant Conjecture, but yet me - 
thinks I ſhould have had the ſame Thoughts of a Conjecture to find out a Help 
for the Eye to ſee the ſmaller Parts and Rocks of the Moon, and to diſcover 
their Height and Shadow; before I had ſeen or known the excellent Contri- 
vance of Teleſcopes. And though methinks from what Experience I have had 


of Sounds, Iam apt to imagine them not capable of being propagated to fo 


t a Diſtance; yet when I conſider again, that by very ordinary and caſual 
ryals as it were, I have been able to hear Perſons diſcourſe diſtinctly where 
others in the ſame place have not heard any Noiſe or Whiſper, 1 would fain 
perſwade my ſelf againſt concluding or building on the Impoſſibility of ſuch 
things as I am not able demonſtrably to prove not poffible. | 
| There may be alſo a Poſſibility of diſcovering the Internal Motions and A- Ie internal 
tions of Bodies by the ſound they make, who knows but that as in a Watch ations of Bo- 
we may hear the beating of the Balance, and the running of the Wheels, and des may be 
rhe firiking of the Hammers, and the grating of the Teeth, and Multitudes of _ 9 
other Noiſes ; who knows, I ſay, but that it may be poſſible to diſcover the 
Motions of the Internal Parts of Bodies, whether Animal, Vegetable, or Mine- 
ral, by the ſound they make, that one may diſcover the Works performed in 
the ſeverals Offices and Shops of a Man's Body, and thereby diſcover what In- 
ſtrument or Engine is out of order, what Works are going on at ſeveral Times, 
-anSlies {till at others, and the like; that in Plants and Vegetables one might 
diſcover by the Noiſe the Pumps for raifing the Juice, the Valves for ing ir, 
and the ruſhing of it out of one Paſſage into another, and the like, I could 
E further, but merhinks I can hardly forbear to bluſh, when I conſider 
w the moſt part of Men will look upon this: But yet again, I have this In- 
couragement, not to think all theſe things utterly impoſſible, though never ſo 
much derided by the Generality of Men, and never ſo ſeemingly mad, fooliſh 
and phantaſtick, that as the thinking them impoſhble cannot much improve my 
Knowledge, ſo the believing them poffible may perhaps be an occaſion of ta- 
king notice of ſuch things as another would paſs by withour regard as uſeleſs. 
And ſome what more of Incouragement I have alſo from Experience, that I have 
been able to hear very plainly the beating of a Man's Heart, and tis common 
1 how the W Win — _ fro in he and other 2 ner ] 
e ſtopping of the Lungs is eaſily diſcover'd by the Wheeſing, the Stopping of 
the Head, by the — Fo and whiſtling Noiſes, the ſliping to and fro of 
the Joynts in many caſes, by crackling, and the like; 2 ing, or 


Motion of the Parts one amongſt another, methinks I could receive 3 


ment from hearing the hiſſing noiſe made by a corroſive Menſtruum in irs Ope- 


ration, the Noiſe of Fire in diſſolving, of Water in 


bopling, of the Parts of a 
Bell after that its Motion is 


grown quite invifible as to tha Eye, for to me 


theſe Motions and the other ſeem only to differ ſecundum magis © minus, and 
ſo to their becoming ſenfible they require either that their Motions be increaſed, 
| | or 
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2dly, By ma- The Second way therefore of aſſiſting the Senſes in Diſcovery, is by making 
— 1 the ſenfible Qualities of the Object more powerful than naturally they are © 
4 
in the Object 
more powerful. 


king t 
ble 


1. 


Nacural Philoſophy. 


or that the Organ be made more nice and powerful -to-ſenfare and diffinguiſh 
them ¶ to try the Contrivance about an 'Artificial'Tiripanum] as they 8 for 
the doing of both which I think it not impoſſihle but that in many caſes there 
may be Helps found, ſome of which 1 72 as Opportunity is offer d make Try- 
al of, which if ſucceſsful and uſeful, 1 Hall not consent. | 

As for the Senſe of Smelling, though it has'been Iſs caltivated than that of 
Hearing, and ſeems to be of much leſs Extent, and to have much leſs Influence 
upon our Knowledge than either of thoſe I have already mentioned, it being 
only for the diftinguiſhing of the Effluvia and Fumes of Bodies, which are dif- 
ſolv'd by and fly and down the Air; yet if we conſider the Nature of it 
aright, we ſhall find that it is capable of a much greater We ſind 
that a Hound by this Senſe is able for a good while after to diſcover where his 
Game has paſt, which poſſibly may ariſe from the Steams or Efftux of its Body, 
which perſpiring through the Pores of rhe Skin, and coming into the Air are 
eaſily precipitated down upon the Track which the Creature has paſt over, and 
ſo lie looſe upon the upper Surface of it, and thereby they eatily touch the 
Noſe of the Hound, which in following his Game he uſually either rubs over 
the Graſs, or Ground, or at leaſt lays it ſo very near, that with drawing in the 
Breath at his Noſe, by ſtrongly ſniffing; the Volatile Salt, which is in the Ef- 
fluvia of all Animals is vaſily rais'd and drawn in with the Air, and that Senſe 
being very acute in this Creature, it eaſily perceives the ſmalleft Impreſſion 
on it. | 

There may be multitudes of ways of affiſting this Senſe, ſome of which I 
have already hinted in the Preface of my Micrography, as I havealſocancerning . 
ſome Aſſiſtances that may be thought of for the helping of the Senfes, of Taft- 
ing and Feeling, which may ſerve as a Specimen or Example to ſhew what my 
meaning is in this Particular. | 


themſelves for affecting the Senſe, or more proportionate to the Power and Fa- 
culties of them. This may be various ways performed according to the parti- 


cular Nature of the Objefts that are diſproportion d ro the Senfory. For 


Firſt, Some are quite obſcurd and buried in the matter, ſo as not at all to 
affect the Senſe, theſe therefore will need to be excited and made active and 
vigorous by Art; thus the Taſtes of Metals and divers other Bodies are diſco- 
verd, by opening and loofning the Bodies of them with appropriate Menſtry- 
ums; thus the Light of a Diamond is made viſible by rubbing, The Inky Black 
Colours of Galls, or the Juice of Oak is made vifible by mixing Coperas, he 
Sound of a Bell is diſcover by ftriking it, the Smell of Sal- Atmoniack is freed 
by mixing Quick Lime, the biting Smell of Muftard-Seed is freed by bruifing 
and grinding. The internal Heat of Corrofive Menſtruums is made ſenfible by 
mixing diſſoluble Bodies with them, the Gravity of the Air is manifeſted by 
being weighed in an evacuated Veſſel, the Greeneſs of Gold is diſcover'd by be- 
ing beaten very thin, the Greeneſs and Blueneſs of Copper by Diſſolution, the 
Salt of Vegetables by calcining, and Mulritudes of the like. 


Secondly, Some are very languid and weak, and ſo afte the Senſe to which 
they are appropriated ſo very little that they are hardly difcernible, ſuch as 
theſe thereſore will need to be aſſiſted by Art, and to be made more vigorous 
and powerful. Thus the Heat in the Air or Sun Beams, in the coldeſt time of 
Winter, is hardly ſenfible to the touch; but if the Rays be united by a Burning- 
Glafs, they will not only be able xo warm, but alfo to burn the Finger; thus 
when the Air has few Effluvia in it of an odorous Body, ſo that we can 
hardly fmell them, if drawipg in the Breath through the Noſtril we make a 
great Quantity of that Air pals through it, thoſe few that are collected and 
united out of the Air by this means become ſenſihle. Thus the Smells of many 
other Bodies are ſo languid and faint, that _y are hardly diſcernable withour 
being either heated or rabb'd, the Flexibility of Glaſs is manifefted by drawing 
ir out into very ſmall Threads. idly, many things become inſentible from 


their Slowneſs, theſe oughr either to be accelerated or to be 2 


w - 


neſs and Variety of ſuch Taſtes as are mingled with others more ſtrong 
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w in the third viring Ifformation of 
the Effefts of Nature. If they are ſuch thi ure within our Power to pro- 
mote, their Motions are to be accelerated and promoted either really or in Ap 


13 z thus ſuppoſing the Experiment were true that ſome Authors have de- 
ivered to us concerning the Acceleration of Sallets, we might poſſibly be able ro 
ſee the Motion of Vegetation, as we might al ſo, if that Story be true which Cuſus 
tells us, of the ſtrangely growing and rifirg Tree; thus the Motion of the Hand 
of a Watch may be ſeen by making it go faſter: As to the making them ap- 
ſo though they really are not accelerated, this is done by rhe Telfcope 

or the Cæleſtial Bodies, for by the help of long ones of that kind; the Mo- 
tion of the Sun and Stars is almoſt as plain as that of a Bowl, 
alſo by viewing the Shadow of the Sun when caſt on the Ground, or a Wall, by 
a Body at a great Diſtance from the ſhMowing Bode. 
Thus alſo the Sound of a String very flackfy ſtrain'd is not to be heatd, büt 


being ſtrain'd harder it yields a very brisk Sound. Iron heated ro one De- 
gree of Heat has not acquird Motion enough to make it ſhine, bur if farcher 
LC Heat, it ſhines very bright and cler. 


Thirdly, Some Objetts are too ſtrong, and ſo the Senſe is not able to indute 
the examining of them: In this caſe, the vigorous Influence of them on the Sen- 
ſory is to be abated ; thus the Body of the Sun is fo bright as to be able to de 
ſtroy the Sight, but if it be veil'd with a Fog or Cloud, or the Sight he veild by 
a deep colour d Glaſs, or a ſmall A | 
Bucket of Water, the Eye may without much Trouble behold and view it. Thus 
the burning and corrofive Liquor of Oyl of Vitriol, or the like, which would 
burn the Mouth and ſpoil the Senſory, when allay d by the Mixture of much 
fair Water, becomes a leaſant Taſte, and ſuited well enough to the Or- 
gan: Thus the Sound of in a Steeple is ſo loud, that the Ear is hardly 


able to diſtinguiſh the differing Tones, but if the Ear be placed at a convenient 
Diſtance ir does plainly perceive the Ha 


ny, affl eafily diſtinguiſh each ſe- 
veral Note and Tone. * 5 F * 


Fourthly, Other Objects there are which, are ſo minutely diſpers'd through 
other Bodies, that unleſs there may be many of them collected together, or 
that that Matter through which they are diſper'd be ſeparated from them they 


are not capable of affecting the Senſe. Thus Salts may lie inviſible in Water, 
till by Evaporation the Water be ſeparated, and Coral diffoly'd into Vinegar 


becomes inviſible, till collected by Præripitation into a viſible Powder ; thus 


Vapours diſpersd through the Air become ſmall, and to the naked Eye invi- 
Able till they are united cloſer together in a Cloud or Miſt, the inviſible Stars 
which are diſperſed through the Ether, become not viſible without being many 


of them united into a Galaxie, or cloudy Star, thus the TinQtures alfo of ſe- 


veral Liquors are hardly viſible till much of the morg Watery and Tranſparent 
Parts are evaporated. | | . th 


* 


Fifthly, There are other ObjeQts of the Senſe, which though in themſelves 
very active and powerful, yet. by being mixt and united with Objects mote 
powerful, their Action on the Senſe becomes im tible, becauſe overpow- 
erd by the ſtronger Influence of the affociated Objects: Thus the Light of the 
fixed Stars in the Day-time becomes inviſible by feaſon of the greater Light of 
the Sun which fills the Air. Now the way of making theſe Objects ſenfible, is 
by removing the I of the more powerful Object, either by deſtroying, 
1 ing, abating, or jfit be capable of it, by ſtrengthning rhe Powers of the 
weaker. Thus (if we may believe what is affirmed by many Authors) the 
Stars may be made vifible in the Day by placing the Eye at the bottom of a very 
deep Well, they may be alſo made vitible by a total Eclipſe of the Sun in the 
Day-rime, and the like. Thus the Melody of a ſweet Voice is not heard among 
a noiſe of Trumpets or Drums; thus the Pallate cannot diſtinguiſh the Sweer- 


powerful; therefore even the beſt Drinks reliſh ill after eating ſweet thi 
thus tis commonly faid, that the antling of Hes tpoil'd by fi 


the like is done 


or the Reflection of ir be view'd in a - 


and 
in 
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lagen and widely diffus d and obſcur d in others. 
Art. 3d. or the 


Third Way of ceeding is this Third, which is an Inquiry into the Nature of things by the 
diſcovering Na- "= 
_ by Indu- 


The Methodef Improving Natural Philoſopby- 
n 4, 3. chus the nd 
them to of ſtrong ſcent! ies, thus the Light of a ofm, or 
. — ps the ſparkling of a Cat's Back by bin f. not to be ſeen but in 
the dark, and the Gravity of the Air ſeems Lightneſs when encompaſſed with 
Water, which is much heavier and more powerful, but if the Water and all 
other incompaſſing heavy Fluids be remov'd, the Gravitation of it becomes ve- 


ry manifeſt. 


Siz#hly, There are other ſenſible 1 which cannot be diſtinguiſh'd for 
want of Oppoſites and contrary Qualities. Thus in a Full Moon the [rr 
larities of the Surface are not diſcover'd, for want of dark Shadows to be in- 
termixt with the brighter Reflections; thus the Taſte of Bodies is better per- 
ceiv'd by being taſted after other Subſtances of a different Taſte, the Bright- 
neſs of any Colour is better diſcern'd by being in d between Colours of a- 
nother kind. And tis a Maxim in Mufick, that Harmonies become more plea- 
fant and grateful, that is, affect the Senſory better by having Diſcotds inter- 
mingled : Thus Cold is better felt after dear, Roughneſs after Softneſs, Dry- 
neſs after Moiſture, Sweetneſs is better taſted after Sowerneſs, and the like in 
all 2 As for the Medicinal affiſting of the Senſes, I leave that to the 
Cians. | 
There remains a third way of inquiring into the Nature of Bodies and Opera- 
tions, by which we may be able to write a more accurate Hiſtory of them, for 
all theſe Ways I have already mention'd, though in themſelves very requiſite, 
and as it were the Letters or Elements to what follows); yet if the Natural Hi- 
ſtorian proceeds no further in his Examination, his Information will be very im- 
perfect, and he that ſhall afterwards come to make uſe of it will find himſelf 
neceſſitated almoſt to begin the whole Inquiry anew, to make over again all 
thoſe Experiments and Obſervations that he finds Regiftred, and ro intermingle 
divers others to the end that he may find out that which ought to have been 
ready prepared to his hands and in Truth, without proſecuting this third way 
tis not poſſible to make Experiments with any judgment, that is, to know 
which Experiment is more or leſs ſignificant, or of greater or leſs Concernment 
as to the Diſcovery of the Proprieties ſought, for moſt Experiments are like 
fingle Letters which ſeldom ſignify but when they are joyn'd and compounded 
in Syllables or Words; nor can the Hiftory be from infinite Repetitions 
and Interpoſitions of Experiments and Obſervations, which are either very inſig- 
nificant or at beſt indicate nothing elſe but what is much better manifeſted in 
ſome of the other Entries and Remarks, and fo ſerve only to fill Room need- 
leſly and perplex and weary the Uſer br Student of it: For tis not fit that every 
Experiment that is made ſhould be regiſtred, but of a Number of good Obſerva- 
tions and Experiments, fuch ought to be choſen and pick'd which are as it were 
the Epitomy of the reſt, and compriſe in ſhort and plainly all that is more 


hat therefore which Will regulate and rectify both the former ways of pro- 


Effects produced at a greater Diſtance, and more remote from immediately af. 
fecting the Senſe, and this is by putting of ſeveral Obſervations and Informations 
together, and collecting from ** and by ing and deducing from them, 
ſo as to proceed, to the culling and chufi the Experiments and Obſerya- 
tions already made, and to the inventing of ſuch farther Experiments and Way 
of ſearching, as ſhall be moſt fignificant to the Inquiry ; for this will nor 
make the Hiftry much ſhorter, and more compendious, but much plainer, 
The third way therefore of diſcovering Nature, is by the Obſervation of 2 

t Number of Effefts and Circumſtances ; and theſe, tho very many, may 
be very well reduced under theſe two Heads 


Firſt, By obſerving the Efefs themſelves produced. | 
— By — the manner of Proceeding, or means made uſe of. 


Again, The Effie themſelves may be Intermediate or Ultimate. * ' 
1, 2, The Intermediate may be either, conflaxt, neceſſary, and always inter- 
cord or accidental, and ſometimes preſent ſometimes abſent. 3, The 
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be Aer bud of Improving Natural Philoſgphy. 43 
+ ＋ The Ultimate alſo may be either zeceſſary or accidental,” * 
in the ſecond place, The Manner allo of Natures proceeding may be either 
mote ebviozs or more ſecret, and both theſe may be obſerved either in ſeveral 
Bodies, or elſe in ſeveral Operations. | _—_ 
The more ſecret ate ſuch wherein the manner of proceeding is more obſcure 
and difficult to be found, and not yet diſcoyerable by the Senſes, or any othet 
known way. g | 
Theſe more occult and ſecret Workings of Nature are diligently to be noted The manner of 
and examined. 1 A the more ſecret 
8 6 RAPE: 2 | | _ workings of 
1. Firſt, The Opetations of Bodies are to be more eſpecially noted which ſeem — 
to produce Effects, by means of which we have not the leaſt Informatiop im- 
med iately from our Senſes, ſuch as we call Sympathetical and Antiparheti- 


cal, c. 1 5 
. Operations of Bodies at à mich greater Diſtance, ſuch as we uſe 
2 5 


. 
* 


- 
— — 
* 

A. 


1 


Er - 


2. Next, 
to call Influences or Influxes . _ 21 | 
3. Laſtly, we miſt obſerve the yet more ſpiritual and more ſubtile Operations 
of Phanty and Imagination, Memory and Ratiocination: Both of fleeping and 
waking living Creatures, how they work on their own Bodies, and whether they 
work on others? is | | | * 


The more obvious are ſuch wherein the Agents, Patients, and Means are The manner of 
more plainly to be diſcerned by the Senſes, or other commonly known ways, e ——, 
which may be ſuch as theſe following. e —_— 

1/2. In general, hew Nature proceeds in generating, increaſing, weakning, and 
deſtroying the ſame Proprieties in ſeveral States of he ſame * 

20%, How Nature proceeds in diſtributing the ſame Propfieries im ſeteral Bo- 
dies, in what Bodies it has placed a dawning or beginning of it, in What a 
middle Conſtitution, in what the higheſt Perfection, in what a decaying, in 
what it has quite extirpated it? „ CENORZEs - - 

30%, How Nature proceeds in Conjunctions or Combinations; that is with 
what other kinds of Proprieties, the ſame Qualigy is joyned in divers Bodies? 
With which it flouriſhes moſt, with which it withers, with which moſt uſual, 
with which moſt ſeldom? | 8 

4/y, How Nature proceeds in Separations ot DisjunQtions, that is, what Pro- 

iery it ſeldom or never joyns in the fame Subject? 4 an 
5/y, To obſerve the Tranſitions of Nature, how from the Deſtruction of one 


Propriety it generates this, that, or another, whether that be the fame in all 
Bodies, or how it varies? as ſweet into ſowre, Cc. "72" "EM 
2 To 1 the ſeveral ways Nature takes in ſevetal Bodies to producs 
lame . | : : 
70% To obſerve how, where, and when Nature mixes uſe of the ſame Bo- 
. ne CY ing Effects, as Condenſation and Rarefaction by 
c. N | 
8%, Todiſtinguiſh as near as may be, when there ſeem to be more than one 
Cauſe conducive to the producing of an Effect; which of them is moſt power- 
— which leſs, which leaſt, and this by varying one and th' other of them, and 
erving the Iſſue. And by obſerving the of each, when mixt with other 
l To EI een een producing the 
Too the! iſcrepancy of Natures producing . 
like Parts in differing Kinds, Species, or Individuals? 
and Proprieties of 


ioly, To obſerve the Tranfition of Nature in the Forms 
Creatures, how it paſſes from one to another, &c. 

11%, To obſerve where and how: Nature ſeems ſometimes to be fruſtrated; 
and how and where it fails or miſſes in producing its uſual Effects. 


« 


12/y, To obſerve the Deviations of Nature in ing Specifick Bodies, and 
the ſeveral Circumſtances that attend ſuch Deviations. 1 

13%, To obſerve the Deviations of Nature in producing Individuals fuch as 
Moniters, Oc. | . . 


. To 


— 


7 Ee Improving Narr Ph 


Proprietes of Individuals in in thet greateſt 
* loweſt pitch — — 

To . Nature in various places, and Times, 
how uch Circumſtances alter her Crrſe, as Birds in the Air, and on Land, 
row in freſh and falt. Water, Men in Guiney and England, &c. 

| To obſerve what things ſeem moſt” conducive to the Perfection or Im- 

* * — obſerve, eſpecially nd 

17ly, In particular we ate to a more attentively, tlie 
well of Nature where ſhe ſeems to be _ in her manner, and Gems 
not any where elſe to follow the like Meth 
18%, To obſerve and enquire after what middle way, or ſomewhat reſem- 
bling”Merhod can be found, which is as twere interpotred between this pecu- 
| liar and the more common Merhod. 
I91y, To conn obſerve how much, and by what Degrees Nature is made to alter 


20/y, To 2 4 where and by what means Art cauſes Nature to deviate 
hes it alliſts, promos, 1 impedes, diverts, deſtroys the uſug] Courſe 
of Natute. 

21%, To obſerve the Natural and Artificial ways of producing the ſame 
Effect, as diſtilling ſalt Water, hatching Eggs by Artificial Heat, Oc. 

22]y, To obſerve the- e between Bodies produced by Nature an 


4 Art. 
, To obſerve the n the ſame Effect by Art. 
To obſerve with what Nature and Art do ſometimes ex- 
cond each other. 

25%), To enquire and try how man Mechanical Ways there may be of work- 
ing on, or altering the . of ſeveral Bodies; ſuch as hammering, poun- 
ding, grinding, e. ceping, foaking, diffol ring, heating, burning, free- 
2 ting, 

EOS: To on ns ty how many * | Ways hea may be of ſepa- 


bee kr be — Ag , — 


"oy LT _ Mechanical maya there ng. Diilur unĩ- 


lution, 
1 Tim, &: _s 6 14 taking — 


OM be ch A. 
thing to another ry = of all their 
Proprieties and ſoaidlc Qualities, and — new ones, nies al al- 
tered in their Confiſtence, Colour, Bulk, vity, S2 as the Mixture of Tin and 


Copper, . 
or rather contrive, by what Means or Supplements Na- 
em 2% be tne RAN lained, ihar fo the Natur of life Opera 


at and - 


tons, Tryas, and Jaquiries, great Care 
the Quantity, . Quality, 


14%, To obſerve the concomitant 


its 


Time, — of the Ingred ĩents, 
Procelles, may be reduced to ſome Certainty 
Number, Weig — ern 42 * 
Hefitation, or t 00 of theſe Materials Which are for the Foun- 
— may be „ which may endanger the whole Super- 


r from Experiment 

the raifing of more. general Axiames, and for the building of 

r Which Imuſt refer to ſome 
er SE 

great Work of com 2 

; a for the 

ture. And theſe bei 
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ory, as 


. Works of Na 


once well under- 
ſtood 


12 = 
ſtood ahd praftiſed, 7 al the other woll er follow: Thar ore define 

be the more a n e e 0 I ſhall endeavout/Farthes to &x- - 

— 8 each of them, and to 2 with — (Fant In- 


The firſt way therefore of diſcovezing the Power and working of -Nature 
— * is by the conſtant and more neceſſary Effects, which ate: 

uc'd by the working Power, before it produces irs "Coal and ultimate 

and thets ſerve as a Torch, Drum, or Ligh which we may be guided in our. 


ight, b 
—.— of Nature, 2 Rat to diſtinguiſh by what Steps, — 
ature proceeds. Se 


1. For inſtance, Suppoſe ai ini ir'd to know whether the Sab 8 
te dani Body, Here the Body examin'd is fo far oft, that we cannot the Effect: 
make any Tryals or Examinations wage Dro tis of that that it cannot #hemeives. 
be ex to be conſum d in many Ages, and ſo the ultimate Effet is not 
to be look'd after; the Helps therefore of knowing may be ſome ſuch as theſe, 
what are the intermediate of all Fire? Heating, ſhining, emitting ſome 
kinds of Fumes and Vapours, waſting the Body ir burns, and uſually at laſt 
conſuming ir : Theſe therefore are the things 4 be look d after, and oy 
examin d; as firſt whether the warming of the Earth by the Sun Beams 
in the ſame manner perform'd as a Body; fuppoſe an Apple is warm'd by the 
Fire, whether the Cauſe of Subterraneous Fires and Earthquakes may not pro- 


ceed from tlie Heat of the Sun, as Bliſters and Eruptions on the fidg of an Ap- 

le that is roaſted by the Fire. Next, Whether the Colour of its Light be not 

ike that of Flame, eſpecially that of Nitre and Sulphur. Thirdly, Whether 
it yield any Smoke or Fumes, and eſpecially whether ſuch zacu/e and faculæ as 
have been diſcover'd in it, can be obſery'd when at the Brink to be elevated 
above the Surface of the Sun: Theſe muſt be made with 
v 


and 
accurate Glaſſes, as muſt alſo this laſt, which could D known 


would afford us the 71 Probabili , and ER 3 the diſcovering of the Bo- 
dy of the Sun to diminiſh and grow le to After Ages may not 
be impoſlible, if with v — oe Teielopes ge do exactly determine 
the Diameter of the Sun. Thys the Scorbure, nx — other Diſeaſes, are a long 
while diſcoverable by * 1 almoſt inſerfible and — regarded, 
before it comes to rage with its more direful Effects: By which means a diligent 
Obſerver may detect the very Inclinations of Nature, and then ſurely much more 
eaſily turn them. Thus the Obſervations of the Change of the Nuclei of Co- 
mets is an Argument of rhe Pee © and Conſumption; thus alſo, by the daily 


Progreſſes of the Motion of the Comet, we may eaſily judge of the Diſtance 
and Velocity and way of it. 


. 2. Secondly, Nature may ſometimes be liſcovers by compa paring accidental 
intermediate - theſe as they are for the moſt part not thought of, and 
are a Prod ut of Providence, ſo do they generally afford very — ular and ex- 
cellent Information, and uſually much more. the more conens and ne- 
ceſſary and ex pefted Circumſtances. Thus by an abortive Birth; much more 
may be learnt * the manner of Formation in the Womb, than by only examin- 
ing a perfect Infant: Thus the paſſing of the Comet very near ſome Star, ſo 
that the brighteſt part of the Tail ſeems to cover ſome Stars, and yet very little 
eclipſe their Light, is a help to judge that the Subſtanceor Confifience of it is very 
much d, and ſomewhar of the Nature of Smoke; Thus alfo by the Cur- 
vity of the Tail of the Comer, and by the Deflection of it many times a good 
way out of the ſtraight Line, which — the Body of the Comet, 

find that it cannot be caufed b erachte 5 many ſuppoſe, but i 


© may be iſcovered by the conſtant ultimate Kad, or laft 
Thus ſomewhat of the Nature of a Comet may. be diſ- 


fmaller and ſmaller, and fainter and fainter, till ir difapy 


ſo 


detreaſes in Bulk, ſo does it alſo in Motion, whence * 


24ly, 

in — ſuch - 
and means of w 
Watures 0p, re 


— 


FF N 


r e Bie . 7888 e 
Eine of iu Motion to tle B hereas, if it ST | 


in ts reste Velocity dnl um an tity, 18 
its ocity an ment that its 

— of inccker Nature than what we ſhall hereafter indeavout to ſhew 
was” which FURY „ an Inſtance — what we mean 


Fousth Method of tracing Nature the accidental 3 Effects. An In- 
ſtance of this 4th way may be this; luppoſg the th ſought for be the Cauſe 
of Earthquakes, Here if we inquire after vents of them, we ſhall 
« firnd chat they have- ſometimes ended in on 26 monſtrous Eruptions of 
Pires, and Smokes, and _— the like, caſting forth great Quantities 
Nr Stones, Earths and Minerals, 1 together 
with new Rivers and — of bo pling Waters, ſometimes raiſing, otherwhile 
finking Mountains, ſometimes ra ſometimes Ames, Ilands, ſometimes 
digging, ſomerimes filling Caves. Hence * tis not improbable, but that Subter- 
— Fires are che chief Cauſe of thoſe direful 5, and that thoſe Fires 
may be fed by Supplies of Nitrous and Sulphureous Subſtances, with which 
thoſe Places uſually moſt abound, that are or have been ſubject to theſe Acci- 
dents; for tis nos elſe imaginable without the Supply of Niter, how thoſe 
Fires ſhould continue to burn, fince I have not yet found any Subſtance what- 
ſoever that would burn without a Supply either of freſh Air or Niter (the Rea- 
fon of which I hope I have given in my Micrography) and *vis very hard to 
— how ſuch vaſt Fires ſhould be ſupply d with a ſufficient Quantity of 

unleſs there be many VentiduQts under Ground, whereas we have no 
Knowledge of any : Or unleſs | the Influx of Springs and Rivers, the Vapours 
of he Water may ferve to fupp y the Defe& of Air, which whether ſo or not 
ſome further Inquiries and Experiments ought to be made; and though they 
fhould nor be found 10 de füffent fer this Effet yet they ſeem very much to 
Contribute to the Violence of the Commotion and Eruption, which the break - 
ing of Fol ipiles, and fmall Dubbles of Glaſs ſeald up Hermetically half fill'd 
with Water, feem further alſo to illuſtrate. : 


5. A Fifth \ y of diſcovering Nature, is by taking more eſpecial N of 
tions and e to be more ſecret and — 
on Bodies emov d at ſome diſtance, ſuch ſtrange Effects as- our Senſes 
y unable to ſhew us any probable Cauſe thereof; for by diſcover- 
ing the true Regſon of ſuch Effects, we give our ſelves a new or Sixth Senſe, 
which will open us a large new Proſpe& into Nature that we dreamt not of 
before An nce of this may be the Verticity or Direction of the Load · ſtone 
toivards North and South; the Gravity and Attraction of the Earth towards 
its Center, . Sea, or on Vegeta- 
ble br Animal Bodies, the Attraction of Jet, Amber, Rec wax, and the like : 
we ſhould wy much labour go find out all the Affiftances we are able for the 
pe ap of ſuch Diſcoveries, by collecting all ſuch Experiments together, and 
them one with another, that fo the Mind may by ſome of thoſe 
aysh to be mentioned, diſcover firſt the Similitudes and Diverſities 
of ch Operations, and may rhe better be enabled to know what further Ob- 
Teryations'and- for the Diſcovery of their Nature. 
Operations and E 


— therefore are to be ſought after for from their 
3 the Qauſes of much —— The Verticity of che 
peihaps explain to 

HR whi 


vs, why the Axis'of the Earth keeps a Pa- 
Ie moves abourihe Sun; and the Explication of Gravity may 
ſhew us the true Cauſe of the Circular Motion of the Moon about the Earth, 
Satellites about Jupiter and * N and the Primary Planets about the 
— — Ebbings and Flowings 
le Tie, Jud de N, hich I may hereafter wor fully errlin. | 


] of d is notice of ſuch 
6. | Sixth way Koverigy Nature, by taking particular 


j„9 77. 


Teerer 


moſt conſiderable Effects of Nature may be detected 


Ol Incoura 


Proprieties 
of the Effects; and therefore the 
another, or a * Senſe, where | 
is the Animation (as I may call it) 1 by choronch of Pp 
Diſſolution of hard Bodies by appropriate Menſtruums, the 
Bropr whereby Fluid Bodies will readily nnie Do no 
oP ereby Flui es wi unite 

es, or adhere to ſome kind of Bodies, 42 — ry cafe 
— Fo or adhere to other] the — Fermentation by Addition of Leaven 
or Yeaſt, the firing a Heap of Powder by a ſpark of Fire, the many 
Thouſands by the Infection of one Man, the Impregnation of a whole: Clufter 
of Eggs by one treadjng of the Cock Etparimens chenfors 264 Oblerattions 
of this kind ſhould be carefully ſought after, and all the Circumſtances and 
Accidents diligently mark d, d and deſin d, for that theſe Proprieties 
whatever they be, to be ſome of the moſt conſiderable Inſtruments which 
Nature makes uſe of in all, or at leaſt in ſome of the moſt confiderable of its 
Productions. I have, I hope, made ft probable at leaſt, that Fire is 
but the Diſſolution or Corrofion of Solphureous heated Bodies, by the Air as 2 
Menſtruum, and had I here a proper place, I h6pe I could ſhew that Fermen- 
ration is ſomewhat Analogus, or of the ſame kind with Diflolutions or Corrofion : 
If therefore we can by deduQting from Obſervations and Tryals, find the true Na- 
ture of this Propriery, what a Multicude of things will there —— explicable thereby, 
for though at firſt ſight all theſe kinds of Expęriments ſeem little inſtructive, 
becauſe their Operations for the moſt part are ſuch as fall not under our Senſes, 
yet when their — is detected, that we know how to unlock — Myſte⸗ 

Nature, is by taking 


ties, then we ſhall find their great Uſefulneſs. | 
* 
eſeems to att \nkgg wor ſpec 


7. Further, Another way of diſcover] 
RN of. ſuch of her Works, wherein 

farther remov'd from the Detection of our Senfes, ſuch as in the Formation and 
Configuration of Bodies: And here we are to obſerve all ſuch things as 

and change thoſe uſual Methods, for if herein her 'Workings alſo can be de- 
tected to be Mechanical, it will not then ſeem impoſſible but that ſome of the 


Mens Induſtry, and to 
this end all kind of Impreſſions on the Phantcy are to be-obſery'd, what kind of 
Alteration they make in the Body, as in the Formation of the Extus, in cauſing 
Miſcarriages and Abortions, in curing or producing Diſeaſes; for theſe kind of 
Actions, we term more ſpiritual, becauſe our Senſes help us not at 
in diſcovering of them, and they ſtand up as an — to Philoſ 
. as being generally believ'd impoſſible to-bederetted,and much lets reduc'd 
uch a Degree of Science as might tend to praQtiſe, yet if we more ſeriouſly 
conſider the Progreſs of Nature from the more ſimple and plain Operations to 
the more complicated and abſtruſe, we may from them deduce af $a Argument 
gement. For we ſhall find it to make but very i Steps, and to 
add but a little more in one thing than in another, to ut a: 
in Perfection; there is but a ſmall difference between Earth —— 
tions, between ſuch Concretions and Sali between the cryſtalli 
of Salt, and the Vegetation of Mould, and leſs kom the — 0 
Mould and Muſhrooms, and hut a very little between the Vegetation of Muſh- 
rooms and Moſs, 4nd as little between Maſs and Graf, and between Graſs and 
the moſt bulky V and no great mater between the Vegetation of 
Plants and A. and there is no great Difference Between Maritime Zoo- 
phyts and. Oyſters, Blubbers and * A betiYeen thoſe and Periwinkles, and 
other kinds of Shell-fiſh, berween Shell-hſh and cruftaceous Creatures, between 
thoſe and. Fiſhes, hetwegn Fiſhes and am Creatures, ſuch as Morſes and 
Sea-Calves, and the like, between and Aerial mers Bong Sc. All fuck 
Operations and Experiments therefore as tend to the Illuſtration 3 
are: more diligently to be remark d. 


5 FR 


— . 


KRK © re 32 


— — — 


LY 


— — - = 
* 3 4 


Cy 
- 
= 


-- —_— A 
- Aa, < 0 4 
— 
— 


— i a _— ti oO \ 


| Proceeds in difributing the ſame Propriety in ſeveral Bodies. As ſuppoſe Gra- 


8 and in 


ore Plant is come 


to 
much with Blew, and afterward, as it decreaſes in Moiſture and grows more 


dry, the Yellownels increaſes ; and as it more and more dries and grows old, 
8 is more and more heightned, till at laſt it ends almoſt in 4 Red. 

that Blew ſeems more appropriate to Liquidity and Moiſture, and Yellow 
to and Sulphurouſneſs ; unleſs by comparing it · with other Effects of 
the ſame kind in other Bodies, as in the Generation of Colours on melted Me- 
tals, where Yellow beginning firſt, then Red, and after Purple, according as 
the vitrify'd Skin grows thicker and thicker, we may ſuppoſe that the Blewneſs 
proceeds from the Thickneſs of rhoſe Parts which afford the Colour by their 
plentiful Supply of Moiſture, and that as that Moiſture decreaſes and dries 
away, and thoſe Colour making Bodies grow thinner and cloſer together, ſo 
the Colour grows by degrees Yellower and Yellower, Ec. 

Again, Suppoſe Liquidity be the thing to be obſerv'd, we ſhall find that Wa- 
ter for Inſtance, when cold beyond ſuch a degree 3 "_y conſiſtent, folid, 
and * when it only fuffters a gentle of Hear or Warmth, ir becomes 
liquid and moift ; but if Heated beyond that degree, it betomes, Aerial, Fluid 
and Rarify'd. Suppoſe Light be the Propriety to be trac'd, we may find that 
Fiſh when freſh or newly-dead ſhine not or afford no Light, when they begin 
a little to taint and ferment as twere, they begin to ſhine and glare, but as 
they grow more putrid and rot, ſo again the Light decreaſes and at laſt goes 
quire out. So that it ſeems for the pgoducing Light in ſuch a Body there is 
—_— a determinate Degree of Fermentation or Corruption: Suppoſe the 

ing and flowing of the Sea be inquird after, we find that the new Moon 
makes the ebbings and flowings very great; as the Moon goes further and fur- 
ther towards the firft Quarters, ſo thoſe Motions do more and more decay, and 
ate loweſt or weakeſt at the Quarters again, as the Moon goes further from 
that and nearer to its tion to the Sun, ſo the Tides again increaſe, and 
after Decreaſe to the laſt Quarter, and after it again increaſe to the New 
Moon : For this it remains oe farther to be obſerv'd whether ceteris paribus, 
the Tides are greater at the Full or the New Moon, or whether leſs at the firſt 
or laſt Quarter ; for from the determining of theſe, there would be many helps 
afforded —4 the _ — 1 true cauſe and __ -_ them. fe 
Specifick Gravi inqui we are to inquire what Body there is which 
in ſeveral — ir ach ſeveral of _ And for this we may find Air, 
which according as it is more or leſs rarify'd, fo has it more or leſs Gravita- 
tion, whence we may deduce the Rarefaction and Condenſation of Bodies does 
diminifh or augment their Gravity, and *tis not improbable as we ſhall add by 
and by, but that this Propriety 1s that the comparative Gravity and 
Levity of Bodies depends upon their comparative Condenfation and Rare- 

90 N 


aktion. 


2. The Second way of diſcovering Nature may be, by obſerving how Nature 


vity be the Propriety NN Fluid Bodies, that in 
Flame tis very little of nothing at all, in Air but very faint, in condenſed Air 
ſomewhat in Oyl of Turpentine tis yet more prevalent, in ordinary re- 
Qityd Spirit of Wine a little more, in Water greater, in ſeveral Saline and 
Chymicat Liquors, yet more prevalent, as Oyl of Vitriol, Oyl of Tartar, c. 
1 , by which we may learn that Gravity has 
for that almoſt the heavieſt Body in the World is 
, and there are few intermediate -of which 
not be found ſome fluid Subſtance. And this will be farther mani- 

fo, if we conſider the Diſperſion of it among conſiſtent — 


. of all Deiees bf Gravkties © Por on bir | 

fide, we ſhall find that Gravity has a grea pon RarefaQtion and 
Condenſation, for always the moſt rarify leem to be the moſt light; 
and the moſt condens'd the moſt heavy, — 
m 


30%, Another way of diſcoi 


vering Nature, &1 by ſuch'Obſervations and Sho 
riments as do manifeſt the Method of Nature in Combinations or Conjundti 
Abbe b hn ker of ke e 
ral Bodies. As ſuppoſe be . inquir'd- for, we ſhall find 
that in the Sun and in Fire it is is yl with Light, bet in Corroſion of Metals 
by Saline Liquors and in Fermentation, and in rubbing Motions, withour it ; 
whence we may conclude Light or Darkneſs not nereſſary to Heat: Next Heat 
being produgd by Oyl of Vitriol and Oyl of Turpentine mixt, and by two ſol 
Bodies rubb'd together, ſhews that neither is Fluidiry or Confiftence effential 
in the Production of Heat; from the Heer in Flame, and boyling Water, we 
may conclude Dryneſs and "Moiſture likewiſe not to be eſſential ; from the be- 
ing able to make both Gold and Air hot, both Gravity and Levity, and Den- 
fity and Rarity, appear not to be eſſantial, but from a conſtant Conjunction of an 
internal Motion otthe Parts, where there is Heat; may be concluded, : wn thoſe two 
have ſome ance one upon the other. From the almoſt conſtant Combi- 
nation of violent Heat and Light, we may conclude them to have ſome great 
Affinity, as alſo becauſe in moſt Bodies Fluidity Is joyn'd with ſome degree of 
Heat; we may conclude thoſe alſo to haye much Affinity, but how mut 


in what manner muſt be ind by ſome of the other ways of Inquiry. 


40% Another way of diſcovering Nature, is by tracing her ways in disjoin- 
7 or W Proptieties, that is, very ſeldom or never joining them goge- 
er in the ſame Body; as Hluidit) and Sonorouſneſs, Shinii and abſolute 

, Malleability and [Franf | Sweetneſs to Smelf and Taſte, Hardneſs 
te Toughneſs, Levi and Denfity " Theſe and their Contraries ate © chi to 
obſerv d, becauſe ſuch as theſe % ; ill lead us nearer and nearer to the Mark 
we aim at, "and do as twere circumſcribe Natute, and bound it ſo as that we 
know it cannot go beyond ſuch or ſuch Limits. 


is b y obſerving the Tranfitions it chokes 


5/y, Another way of tracing Nature, 


from one Proptiety to another of this this kind. of 0 and D Experiments 


great Multitudes ſhould be collected, that ſo the Affi ance of 
one Propriety upon another may be the better underſtood : For by this means 
the Circumſtances alſo being well obſerved, ths Nature of any one of thoſe Pro- 
| being known, the other cognate Propriety will eafily be Uiſcoverd. As 
Sourneſs and Acidiry does ufually f follow Sweetneſs in moſt kinds of fermen- 
ting Liquors, as in Wine, Beer, Ale, Metheglin, &c. And in the making Sas. 
carum warn. Sweetneſs ſeems to return again from —  Sweetneſs 


temperin 

jad cha then Yellow, then Red, then Purple, then Blue, and FD onwards. To 
this Head may be referred many of thoſe excellent Ex ts of the Tlant 
mutation of publiſht by the Incomparable Mr. Boyle, Cabages by ar! 
loclination to PutrefaQtion do often produce a moſt fragrant and Musk-like 
Odour, but ſuffer d to pes head their Stink is not to be indurd; Apples 
alſo by PutrefaQtion do oft produce fing Smells, * alſo is faid to be 
the Corruption of the Fleſh — Bl Blood e 2 kind of Dear : But generally all kind 
of pu Lys pm eſpeciallyAnimal, ingender Wach ſome Smells, which 
ſeem ro a very nt and volatile Salt, which by the Diflo- 
lution of the Texture of thoſe 6 looſe, and being very Aerial 


readily 
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rea ily mixes and joins ins it ſelf with 
n ; | 


, Another way of diſco Nature, is by endeayouring to find by what 
. Nature produces a e divers Bodies, whether always the 
ways, or for the moſt part þy differing, or by ſome few; and among all 
theſe Experiments and*Obſervations, we are to make choice of ſuch eſpecially, 
wherein the Propriety ſought for is. produced by fome Cauſe that ſeems leaſt 
incumbred with perplexing Circumſtances. _ at 
As for inſtance, Whether Nature produces Heat in the Sun, in Fire, in M 
tion, in Fermentation, in Baths and hot Springs, in quick Lime flack'd with 
Water, in the Operation of corrofive Menſtraums, in Animals, &c. all the ſame 
wap, or whether differing ways: That is, whether the Sun be not a Sulphu- 
* . reous and Nitrous Earth or Globule fird and conſum'd, or diſſelv'd either by 
| h | own Nitrouſneſs, or by the Circum-ambient Air, whether that and our com- 
mon Fire be not much the ſame kind of Operation (but with differing Men- 
ſtruums and differing Diſſolubles) with thats of gorrofive Menſtruums; and 
whether Fermentation be not a kind of Diſſolution or Corroſion, whereby the 
Parts work upon one another, and whether quick Lime flack'd by Water will 
not prove the ſame kind of Operation, Namely, the working of the Alkali in 
the quick Lime on the Body of the Water; whether Baths and hot Springs 
proceed not from Subtertaneous Fires, and rhoſe maintain'd by a nitrous 
and ſulphureous Fuel there plac'd ; whether the Heat in Animals be not caus'd 
by the continual working of the Liqugrs and Juices gf the Body one upon ano- 
er, and more eſpecially by the uniting of the Volatile Salt of the Air with 
the Blood in the Lungs, which is done by a kind of Corroſion or Fermentation, 
5 which to me I confeſs ſeems fomewhat more than probable; Firſt, Becauſe that 
| only thoſe Animals that breath much are very hor, all other kinds of them are 
even cold to a Man's touch, as Fiſhes, Snakes, Frogs, Cameleons, &c. Next, 
That all thoſe Exerciſes which cauſe the Blood to circulate much, and conſe- 
oy to make the Anĩmal breath much, do make the Heat to increaſe, and 
the expird Vapours to be more copious. Thirdly, That ſuch as ſtir little, and 
conſequently : whoſe Blood does eirculate but flowly, breath but little and 
ſeldom, and are generally moſt cold in Conſtitution and grow Flegmatick, and 
at laſt ſhort-brearh'd, and are very apt to fall into Fevers or Exceſſes of Heat 
and Inflamations as it were; becauſe thoſe Parts which ſhould have been wrought 
on by the Air, -and thereby have been broughr to another kind of Conſtitution 
and concocted, are in great Quantity laid up in the Blood: So that at laſt the 
Blood becomes over:charg'd by them, and the Lungs become ſtuff d and ſtopt, 
Whence wanting the Prefervative Salt of the Air, they upon all occafions are 
apt to cauſe ufinatural Fermentations and PurtrzfaQtions which inflame and de- 
ſtroy the natural Texture and Conſtitution of the Blood, Humours and Parts, 
and fo vitiate oftentimes and deſtroy the very Principles of Life. Further, the 
Ebullition of Steams into the Lungs, which are carried out with the Breath by 
- Expiration, may probably be cauſed by the Ebullition of the Blood upon the 
mixing of the Salt of the Air, ſomewhat after the Nature, as Oyl of. Tartar 
. will bubble by the Afﬀufion of Volatile and Acid Salts, now whether ſo or not, 
deſerves to be further inquir'd into. But this by the by; Another Inſtance, to illu- 
- ſtrate this Head, may be the Method Nature uſes in ting Colours : That is, 
"whether the Colours in the Rain bow, in Triang ſtal and Gems, in Bub- 
bles and plated Bodies, in Flowers; Woods, £caves,. Stones, c. In Liquors 
and Flame be all of the ſame kind, and from one and the ſame Principle diſ- 
guiled under ſeveral Masks or Veſts ; or whether Nature has not almoſt in eve- 
ry of them taken a differing way. This will be found by reducing each of them 
to the moſt fimple Principles, and by endeayouring ro find out whether 
there be not ſome one Principle wherein they alf ; for if it can be found 
that all of them do depend upon Tranſparency and NRefraction, and that by de- 
ſtroying that Principle in any of them all the Colours will immediately va- 
niſhy tis a very great A that that is the chief Cauſe of all rhofe Ap- 
and all the reſt are but accidental and circumſtantial, ſomewhat of 
this kind I have endeavour'd to'explain in my Micrography. A Third thing 
; 8 | may 
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from 
ts Back when ftrok'd 
much and q . N. ining of, the Juice of 
a 100 legg d Worm when kilFd in the dark. From another, the ſhining of 
lenes Fatui, Dews, Sea-water, and the like. Now from -the compating of 
, theſe ſeveral ways Nature makes uſe of for the [producing of theſe Effects, 
it will not be difficult to find that there is one Principal Cauſe of all, which is 
in almoſt each of them conceaPFd- under a differing covering. Now by caſting 
away all thoſe Circumſtances, which by comparing them one with another, 1 
will be found needleſs and accidental as to the producing of Colour, we may | 
quickly come to that which is the only true and adequate Cauſe. | 


7ly, Another Method of Diſcovery may. be by taking notice of all ſuch Pro- 
ceſſes of Nature, wherein by the ſame effective Prineiple it cauſes quite differ- 
ing ProduQts: For by diftinguiſhi and defining carefully the confiderable Cir: 
cumfſtances of ſuch Opefations, the Nature of both of them will be the more 
eafily found. As why Heat for inſtance, does in Bricks firſt by a gentle de- | 
gree cauſe a Condenſation, and ſhrinking, and hardning, and afterwards by a ” 
more violent cauſes a Rarefactio rr an ſoftning, if we. obſerve 
well the Circumſtances we may chat the firſt is causd only by the flying 
away of the more watery and — Part that kept the other a little further 
disjoin'd, whereby thoſe more ſolid Parts flide and fall nearer together, where- 
as even then thoſe more olid Parts were not condens d but rarify'd, as all other 
ſolid Bodies are by a ſenſible degree of Heat; and as for the other Effects they 
are but a further Augmentation of the ſame Product. Another Inſtance may be 
the Condenſation and RarefaMon - of Water by Cold; the Reaſons of one of 
which Operations ſeem a little more abſtruſe, and deſerve to be farther in- 
uir d · into; Namely, why Water ſhould continue to condenſe more and more, 
Ul it comes ro ſuch a degree of Cold, and afterwards accord ing as the Cold 
increaſes, ſo does the Expanſion of the Water into Ice. The Diſcovery of the true 
Reaſon of which Experiment will very probably afford us a much Pro- 
— into the ways of Nature than we have yet been Maſters of, towards the 
nd ing of which it will be requifite to take notice of and examine well all the 
Proprieties of Ice and Snow, ſuch as are the ſeeming Blebs or Bubbles generated, 
the Figures of falling Snow and the Figures of frozem Snow, both which are 
very ſtrange and extreamly pretty; the Figures and manner of the freezing of 
Ice, the Refraction of Ice, and the Lightneſs of ir, and the like. | 


$/y, Another way of Diſcovery, is by indeavouring to find out ſuch Experi- . 
ments as may diſtinguiſh between rwo or more Principles, and ſhew what the 
Influence ot Power of each of them is towards the producing of that Effect 
whereunto they ſeem both or all ro concur : Of this kind by are Multirudes 
in Natural Operations, which Operations are very fel o ſingle as to be 
perform d and perfected by one activo Principle only, but ro the producing of 
almoſt all its Nature for the moſt part makes uſe of two, three, or | 
more co-operating Principles; the diſtinguiſhing the uate Power of each of * 
which is one of the moſt difficult things in ell Philoſophical Inquiries, ſuch | 
Methods and Rules therefore as aſſiſt us in this Performance, ouglit eſpecially 
to be look*d after. As for Inſtance, in the Fulmination of Gunpowder, what 
the ſeveral Offices of the three Bodies of. which ir ſeems neceſſary to be com- 
pounded are, what Part the Nitre, what the Sulphur, and what the Cole acts; 
the like in the fulminating Powder, deſcribd by G/azber, made of Salt of Tar- 
tar, Sulphur and Nitre, whoſe Operation ſeems to be quite differing from that 
of Gunpowder, and nearer to a to the Nature of Aurum Fulmimnens 
which is a third thing of this kind to be obſervd, made of the Powder o 
Gold precipitated out of Aque Regis, by Spirit of Ultine, or Salt of Tar- 
tar; and ſeeming to want the Sulphur, which ſeems neceſſaty 2 
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by mixing one or too ocher 
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9. Another way of tracing Nature is by obſerving the Reſemblance or Dit. 
of Natures working in the producing the like parts in differing Kinds, 


may eafily by 
tion, what the Uſe and Bufineſs of each part is; 
the Keys of Sicamores, Maples, c. and finding in 

t wrap'd up and clos d in a Box or Caſe, fo as 
being buried in the Ground in warm 


2s for inftance, by oblſervi 
them a tender, but perfect r 
ro preſerve it from faking Injury, which by 


Weather does by degrees ſwell and break the Shell, and grow up in a Plant: 
And comparing this with the like Proceſs of moſt other Seeds, though the Plant 
or Web of them be not ſo viſible, we may conclude tfiat they alſo have the 


ſame 


Principle in them though ſomewhat farther remov'd or hid from our Senſe; 
And by comparing theſe with the Eggs of Serpents, Crocodiles, Xitridges, 
Tortoiſes, and Multitudes of other Oviparous Inſetts, who lay their in 
condenient Receptacles, that the Heat of the Sun or Air may hatch, we ſhall 
find it very probable that Nature takes the ſame courſe both in the one and the 
other; but with ſome difference, that in ſome ſhe ſeems to operate more 
ly, in ethers more ſecretly and reſerved. And by comparing likewiſe the Me- 
thod of Nature in the Formation of the Fætus in the Womb, we may find rea- 
* fon to conclude. that all kinds of Vegetable and Animal Bodies are propagated 

by much the ſame Ways and Methods, though ſomewhat varied in Circum- 
"ſtances, the Obſervation and diligent Examination of which by Experiments 
will hugely promote - this Inquiry. Thus alſo by comparing the Contrivances 
for Motion in the Leaves and. Branches of the ſenſible Plant, with the Muſcles 
and Inſtruments of Motion in Inſects, Birds, Beaſts, Fiſhes, ſcaled, ſhell'd, and 
cruſtaceous, each of them ſeeming in ſome particular or pther to differ, and by 
Joyning to theſe ſeveral other ſelf: moving Bodies, as the Beard of a wild Oar, 
the wreathed Seeds of Muskgraſs, the ſhrinking of Gut- ſtrings, the Expanſion 
of fired Gunpowyge, the Corroſion of acid Liquors, c. we ſhall find many 
helps 9 what is moſt likely to be the true cauſe of the Motive Power 
of the N : For every Diſcreparcy in theſe brings us a ſtep nearer to the 
ht for, — the Bounds, or at leaſt by fixing the Terms with- 


thi 
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N nn n ©. 

10. Another way of Diſcovery is by taking notice of the Tranſitions of Nature, 
by what degrees and ſteps it paſſes from one thing to another in the Formation 
of Species; for «his will affonl very great Light, how to'find out which Pro 
dut of Nature is moſt fimple, and which moſt complicated, which the moſt 
perfect, and which is fartheſt from it, and wherein the Additions or Defefts lie. 
And [ 


acc from this we ſhall be the better inabled to find out the Signi- 
ficancy and Uſe of each part: As ſuppoſe. from a Man Nature ſeems to deſcend 
to an Ape, Monkey, or which we may find in very many things to 


„as in its Figure, Gate, and Jeſture, as is teſtified 
CO Fr ns 


in his Na 


che Menſtruum bf the Air, if fo then 


* 


laughing, as divers Travellers aſſure us, but ſeem to want the Uſe of Reaſon 
and Speech, che things wherein they differ in Figure from Men are chiefly 
theſe, that rhe co ive Bulk of rheir Brain is much leſs in Proportion to 
their Bodies than that of a Man, as has been excellently well obſery'd by the 
Learned Phyſician Dr. Millu, that they are all over coverd with Hair, that 
their Heads and Noſes are flatted, and their Mouth thruſt out, tend ing fome- 
what towards the Shape of other Beaſts; that their Legs and Arms are much 
rr B r their Ipie, 
conſequently the Spinal Marrow is yet out longer and ſmaller into a 
Tail: And which may be further taken notice of, that thoſe which have 
naturally che longeſt Tails are uſually ceteris paribas, the furtheſt remore from 
imitating the Actions of a Man, and do ſeem neareſt approaching to the Capa- 
city of other Brutes. And there is no doubt but. that a diligent Obſerver may 
by accurately anatomiZzing each, and comparing them together, find divers other 


cConſiderable Variations which are of a kind of middle Conſtitution, between 
thoſe of a Man and thoſe of other the moſt brute Creatures; which may much 


inable an Inquiter in finding what parts of a Man feem moſt to contribute to 
the Perfection of his Natural Parts. Another Inſtance may be this, to obſerve 
the Tranſition of Nature between the Figure of precious Stones, and the cryſtal- 
lizing of Salts, between the ſhooting of. Salt, and the growing of Mould and 
Muſhrooms, its Tranfition from Muſhrooms to Moſs, and from Moſs to 
Graſs, &c. accurate Obſervations of all which Tranfitions, together with 


all the Circumſtances that attend upon them, will with a Clew almoſt lead us 


from the Explication of the moſt plain, fingle, and obvious Phznomenon, to the 
Underſtanding of the inmoſt and moſt ſecluded Proceſs of Nature. 


11. Another way of Diſcovery, is by taking Notice of all ſuch Experiments 
and Accidents as ſhew the Fruſtrations and Failings of: Nature; for all ſuch Ex- 
periments as theſe, the Circumſtances being diligently noted, afford very eſſen- 
rial Diſtinctions, and do very much. direct, circumſeribe, and limit the Mind 
in its ſearch : and, by ſhewing what things are deſtructive to itand over. rule and 
govern it, and what pervert it and turn it out of irs Courſe, it very much fits 
the Mird for pofitive and affirmarive Knowledge of the Cauſes of rhoſe Effects. 
For in the Natute of Fire be the thing ſought for: Here we are to 
look chiefly after fuch Experiments as ſhew the failing of Nature in this Ope- 
ration, ſuch as theſe; the falling of Water on the Fire makes it immediately 
wa query whether from rhe Coldneſs or Moiſtute; that tis not from the 

ldnefs is evident, becauſe boyling Water will produce the ſame Effet, not 
is it from the Moiſture, becauſe then Spitit of Wine would do the fate thing 
which yet it does not; query further therefore, whether it be by keeping off 
the keeping of that Body any ways from 
coming to it will do the ſame To confirm this, we have many Inſtances 
of the Fruſtration of Nature; as that a Candle will preſently go out if inclosd 
in a Veſſel; whereby che Air is excluded: The like it will pteſently do, 
if it be included in a larger Veſſel, and the Air drawn out. Coles likewiſe 
will do the ſame, if included in a cloſe Veſſel, nay though by a pair of Bel- 
tows included in the Box with them, they be all the time blown upon by them, 


” 


as I have ſeveral times ſhewn before very many illuftrious SpeQtators. 45 
12. Another way of Difcovery, is by obſerving the Deviation of Nature in 


framing Specifick Bodies, ſuch kind of Operations wherein Nature feetns to 


fps aſide out of its uſual Rode, and feems to take up a new Method 
in forming: Now theſe though in themfelves they ſeem at firſt to amaze and 
——— Mind, yet when by diligent Examination and Inquiry the Vail that 

them is remoy'd, and it be diſcover'd to which of the more common 


Operations of Nature it belongs, and whetein it differs from them, does ir 
= highly üſſiſt rhe De is derettninin the true : ous. of 
Principle, by manifeſting what t Influence or thoſe accide: 
ä 6 diſguifing it ſo as to make it r ſomewhat 
extraordinary and miraculous. As for inſtance, the Loadſtone to be an 


Inftance of the Deviation of Nature out oft uſual Method, and ſeems to con- 


rain 
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dy the . of rubbed Jet, Amber, Wax, c. that both its Axis may be 


tain ſome Principles in it altogether inary and very wonderful, but 
when we have taken this excellent hition to pieces, and found that it is 
reſembled in ſome of its ieties by the Motion of an Uniſon String, in others 


echanically into another Poſture, and that its Poles may be turn'd end 


Re end, and that its Vertue may be quite deſtroyed as well as Mechanically 
a 


ugmented ; that it has a Dependence on the Earth, and is mov'd by it, as ha- 
ing the firſt and chief Magnerical Principle which moves all the reſt ; that the 
Sun, Moon, and all other the Planets, have the ſame or alike Vertue with this 
of the Earth, and that the Loadſtone has given the occaſion of the Diſcovery of 
all theſe : When we confider this Inſtance, I fay, we may plainly fee of what 
Uſe Obſervations and Experiments of this kind are, for the finding out of 
the Methods and Ways of Nature which are ſomewhat beyond the Diſcovery of 
our Senſes. Another Inſtance may be a Diamond, which for two or three Pro- 
prieties ſeems extraordinary, the firſt and chiefeſt is Radiation in the dark, after 
it has been gently rubb'd or ſtruck, which gives us a new manner of producing 
Light ſeeming to depend on the other Property, namely, an extraordinary Hard- 
nels, and affords anew Difference or Help of RejeCtion : For fince in this Experi- 
ment there is neither Combuſtion nor Flame as in Fire, nor Moiſture and Putre- 
faction as in Fiſh and rotten Wood, nor a Magion of Animal Spirits, which 
ſome pretend to be the Cauſe in Glow. worms and Cats Eyes; npr any previous 
Light, which ſome have imagined to inhere and remain like a Liquor in the 
Object till it be evaporated or dry'd, as in the Bononian Stone, by the help of 
this one extravagant Inſtance all theſe Suppoſitions are rejected, as not at all ne- 
cellary to the Exiſtence of Light, and only this one effential Propriety ſeems to 
be ſer up in the ſtead of them; namely, a very quick Vibrative Motion, which 
a Body of that extream Hardneſs ſeems only capable of from fo ſmall and fud- 
den a Percuſhon, as that has been obſerved to ſhine with. Another Inſtance of 
this Rule may be the Apparition of Colours in the Triangular or — 
Stiriæ of Cryſtal, for therein Nature ſeems to generate a lovely Variety of Co- 
lours after quite another way, than it ſeems to do in other Bodies whether Ve- 
egable, as Flowers, Leaves, Woods, Fruits; or Animal, as Blood, Gall, Hair, 
Feathers ; or Mineral, as Metals, Marchafites, Scoria, Vitriols, Tc. in all 
which, ſome Authors will needs have a various Temperament of Sulphur and 
Mercury to be the chief and principal Cauſe. Now by this one. Experiment or 
Obſervation of Cryſtal, theſe and divers other phantaſtical Hypotheſes about 
Colour are overthrown, and by examining it thoroughly it may be found that 
this does demonſtrate only one thing neceſſary, namely, a confiderable Refra- 
Ction enough to obliquate the Puls of Light, as I have in my Micrography in- 
deavoured more fully to explain. Such Experiments as theſe do hugely _ 
then the Diſcurſive 8 and (at one Blow as it were) inables it to cut 
all thoſe numerous Heads of Hydra, which when cut off one by one do a-freſh 
fpring up again, and create new and greater Difficulties, but by watching Na- 
ture and taking hold of this opportunity of the Deviation of it, the ViEtory 
becomes eafy and ſpeedy. f F 


13. Another way of Diſcovery, is by taking notice of all ſuch Produ iout of 
Nature, as are differing from the reſt of the ſame Species, and are therefore 
truly eſteem d monſtrous and wonderful by the Generaliry, but a Philoſophical 
Hiſtorian has ſomewhar elſe to do than admire them; for theſe are indeed the 
moſt inſtructive and the richeſt Commodities he can meet with. His\Bafineſs 
therefore is diligently to ſer upon examining of it both as to the:Cauſes of ir, 
ang as. to the particular Effects, and to indeavoux to find. out wherein ilies the 
Dexiation in what conſiderable Circumſtances they differ from: the moſtutfuat 
Effects, and wherein the Myſterie of Nature's proceeding after fuck aimanier 
lies, what Cauſe. it was made it thus deviate. One therefore that fit to 
n this kind, muſt ſirſt be very well skill'd in themuſt aſaal 
ways of Nature of that kind, fo as that he may be able readily to detatball the 
Abetrations of Nature: Nor is this Knowledge indeed ſufficient, but he ought 
to be ſomewhat knowing alſo in the Uſes and Deſigns of the parts of that Spe- 
cies whegeot the thing under Examination is an Aberration; for tis none 1 
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leaſt Helps, towards the finding out the Nature of the thing ſought fot, to be 
able to know and judge what things are material and conſiderable npagh eo be 2 
cre 


obſerved , for tis not the ſetting down of every little Variation; of whi 

be Multitudes in every individual of the ſame Species, whereby they differ one 
from another, moſt of thoſe being to be paſt over as the Effects of a /uſus na- 
turæ ; that is, of many little Circumſtances which perhaps tis impoſlible ever 
to be able to take notice of, or find out, there being continually ſuch Multi- 
tudes of them and thoſe ſo complicated: Nor again on the other ſide are ſmall, 
nay almoſt unperceivable Variations in ſome cafes to be paſt by where the Cau- 
ſes can be certainly found, or where thoſe though never ſo ſmall Variations, 
become confiderable toward the producing greater Effects; for ſometimes thoſe 
Variations whiclf ſeem greateſt 4nd moſt conſpicuous are very inconſiderable, 
and as to the promoting of Natural Knowledge ſcarce fignificant. So that tis 
not every one that can be preſently fit for this Undertaking, but it requires a 
long and ſedulous indea vour and accuſtoming ones ſelf to obſerve the Methods 
and. Courſes of Nature; without which endeavour tis much to be fear'd 
that the Hiſtory ſo written will be full ſtufft with Impertinencies, and. con- 
tain very little of any thing ſolid, material and uſeful. Of this kind there 
are Multitudes of Inftances among Animals, Vegetables, and Minerals, all 
kind of extravagant natural Actions, Generations, Vegetations or Accretions, 
Diſeaſes, Caſualties, Conjugations, and Separations, and the like; being to 
be numbred under this, and every one in their &veral Kinds, if accurately ex- 
amin'd, affording choiee and rare Informations which affiſt us beyond any other 
way, how to command and regulate Nature, by either promoting or further- 
ing it in its uſual Method. TIER 


14. Another way of Diſcovery is, by obſerving the concomitant Proprieties 
z Indroiduals in their greateſt or higheſt, and in the loweſt pitch of their Per. 
ections or Exiſtencet. As the former was of the extravagant and preter na 

Concomitants in a preter-natural State, ſo this of a Natural: For though the 
former be an excellent Method of Diſcovery, yet that alone, and of it ſelf is 
not ſufficient ; we ought as well to know what things and Circumſtances ac- 
company the natural Progreſſes of Nature as, well as the preter natural, that 
by the comparing theſe two. together the Differences between them may more 
manifeſtly appear. As for inſtance, that in an Infant the parts are ſoft, moiſt 
and tender, and as very unfit for Animal Motion ſo have they very little, till 
after a certain time moſt of thoſe parts begin to grow a little more dry and 
ſtiff, but yet retaining Plenty of Natural Juice and Moiſture, whereby all che 
numerous Parts of the Automaton (like thoſe of a new and clean Clock, that 
has been a litfle us'd to take off the Roughneſs and is well oyPd). eafily and 
glibly move and flip by one another and conſonant hereunto, that Conſtitution 
of Body is ever in Motion, eats much and acts much, is quickly wound up, and 
whurr tis quickly down again, and a new ſupply of Aliment muſt be had. 
And thus it continues to be wound up and run down, till by degrees the Oy! 
begins to be a little ſpent, and to grow ſomewhat more ſtiff, and the Parts to 
be well worn and adapted one to another when it arrives at its beſt gbing ; the 
Child being become a Man, his Parts by. much Exerciſe: become very prompt 
and habituated, they move not fo much as at firſt but more ſteady and regular, 
the parts become more firm and confiſtent, the Humidum Radicale ſeems to be 
concocted and brought up to its juſt Conſiſtence, being neither too 
thin and watery, or too thick and clammy: But as be grows older the Parts 
grow dryer and ſtiffer, and leſs fit for Motion; the Natural Moiſture is grown 
too thick and flug, and the parts begin to ſhrink and ſhrivel, and to be clogg'd 
and: worn, and all the Motions become flower and more heavy, and the parts 
row quickly weary, a little Food ſerves long; the Juice in many parts of the 
dy become ſo charg d with excrementitious parts thereof, that it turns 
into a kind of hard or ſtony Conſiſtence: and like an old decayed and foul 
piece of Clock work, here a Pivot is worn looſe in his Socket, there the Oyl 
Is thickned with Duſt and Filth, as almoſt to ſtop the Motion: Here a Wheel 
iS bent, and there à Tobth is worn out, and the like. Now as theſe thi 
which are the common Accidents of Watches, and do generally happen to 
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of Natural Philoſophy: 
Dort or larer, accord ing as are better or worſe uſed, are very eaſy to be 
Root ot Lens, ut Oblver, rough aiogerher ignorant of Watches ; and 
by comparing the ſeveral Accidents one with another, he may at laſt be able to 
underftand a Watch thoroughly, and know wherein the Goodneſs or Badneſs 
of one conſiſts and what is good and bad for it, fo may one that is wholly 
ignorant of the Fabrick of any Natural Body be able to learn the Natare of 
ir, by obſerving the ſeveral Accidents that happen to it in the ſeveral States and 
irions of it. 


15. Now as 2 78 ＋ an * 
States is one way of Diſcovery, ſo another may * of opferving fuch Va- 
riations as happen to Bodies from their being producd at differing times, or in 
differing Places, of the ſame Medium, or in differing Mediums, or with 4 
differing _ for each of theſe Kinds of Obſervations do further manifeſt 
to us by what Rules Nature works, and by what things it becomes regulated 
and circumſcrib'd. Of this kind may be the obſerving of the difference be- 
tween the Shape and Nature of a wild Lib Man (or ſuch a one as has nothing 
of Education to biaſs him) and one of Sa/denia or the Cape of good Hope. The 
Difference between the Stature, Age, Strength, Shape, Cc. of Men at the be- 
inning of the World and now. The Difference between the Fins of the flying 
erring and the Wings of a Bird, between a Crab and a Spider, c. the one 
— * Inſe& of the Water, ànd the other of the Air. The Difference between 
Beaſts of the ſame Species under the Pole, and under the Line, &c. 


16. Another way of Diſcovery is, by obſerving what things moſt conduce to 
the Perſection or Deſtruction of any Produttion : This is differing from the 
next but one preceding, in this, that there we conſidered only ſuch things as ac- 
cidentally were found Concomitants with the ſeveral Conditions not fo much 
confidering them as Cauſes ; but here out of many of thoſe former, we ſepre- 
gate and collect ſuch as ſeem very ative and contribute either to the better 
perfeQting, or to the Deſtruction er Overthrow of ſuch a Body. As ſuppoſe 
that Fire be the Subject r* into, we ſhall find Nitre or freſh Air, and 
ſome Sulphureous Body, to be that which mglt powerfully makes that Opera- 

tions, and that nothing does deſtroy and hinder it fo much, as the ſeparating 
of the intermediate ContraR of thofe two Bodies, by the throwing on of Water 
ort any other incombuſtible and fluggiſh Liquor. | 


17. Another way of Di 


Diſcovery is, to find out and enumerate al! ſuch Opera- 
tions of Nature as wherein it ſeems to work after a peculiar manner, and very 
* differing -from ber more uſual Methods; for by this means many Citcumſtances 
are cut which being y the Concomitants in her more uſual Method, 
are therefore more liable to be thought eſſential to the producing of the Pro- 
priety fought. For Inſtance, the Flyi ings commonly obſerved flying in 
great Sholes in the Torrid Zone, may as an excellent Inſtance to manifeſt 
that to the Buſineſs of flying, there is no need of Feathers aboũt the Body, nor 
in the Wings, nor in the Tail, as moſt imagine; and the Poets ſeem to con- 
firm it by the Story of Dedalas and Icerax, fince this Fiſh has nothing but Fins 
and Scales: Nor ſecondly, is there any need of a flat Tail, fuchas all kind of 
Birds have and Bars; for the Tail. of this Fiſh ftands edge-ways : Nor thirdly, 
is chere any need of Joynts in the Arm, or Stems of the Wing, as in the Pin 
nions of Birds, and in the Fingers of the Bat; nor is it ſo thar the 
Stem of the Wing muſt needs grow in the Center of Gravity, fince this is 
: not obſerv'd in this Creature, and divers other fuch Circumſtances which were 
generally beliey'd wo be neceſſary Circumſtances to the Buſineſs of Flying by 
: Peculiarity of Nature, in —_—_ Fiſh after this kind, and induing ir 
with the Power of Flying; they are all of them Uiſcovered to be only moſt pro- 
per for that peculiar ture to which they wete adapted, and where 0 Rach 
is beſtowed on a Creature by Nature, tis as proper if we 
that 'Defeft artificially to make uſe of one way A well as the 
perhaps could there be made an Artificial Repolitory ce Miagatins, of 
, which for Weight and Bulk would not be too cumberſome , tis nor 
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or Moulds as may ſhape it into what Form they defign it, then th 
work and order it, that the Moiſture may by degrees waſte, and the ſolid Parts 
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impoſſible to fit a Pair of Wings for a Man to fly with, which may be 

trivd ſomewhar after the manner of the long Fins of un Tying 4 OY 

pot Congruity be the thing lock d after, the thorough conſidering of the J 
(ature of the peculiar Species of it between nd Magnets, will help to cut 


off many Circumſtances which divers Inſtances in other Bodies do ſeem to make 

18. Another way of Diſcovery is, by inqairiag after aud diligently obſerving 
what middle way of Nature there can be found between thoſe 2 and 
the more common ones. For ſuch as theſe ſerve as a Vincalun, to conj 


ppoſe, 
are be- 


the more tare and fingular is between two Load:ſtones or two N Irons, 
or between a Loadſtone and Iron conti and at a diſtance, between theſe 
too may be interpoſed the Attraction of Amber, Jet, Wax, &c. which as they 
ſometimes act at a diſtance when they are rubb'd, and alſo on the Bodies con- 


— very much help to explain the Congruity both in the one and in the 
orher. | 


19. Another way of diſcovering the Methods of Nature's, working is, by ob- 
ſerving and tomparing the Produttions of Art with thoſe of Ngture. And for 
this purpoſe it would be wy requiſite to have a perfect Account of all the Pro 
ductions of Art, ſuch as are diſpersd up and down in ſeyeral Trades and Occu- 
pations of Men, whether for Profit or Pleaſure; and eſpecially all thoſe ex- 
cellent ways of working on Bodies by Chymical Operations, ſuch as Menſtrua. 
Miſtion, Digeſtion, Fermentation, Biltilla illation, Calcination, Fufion, Freezing, 
and the like; every of which as they admit of a vaſt Variety, ſo do each of 
them ſerve as ſo many Teen * in the dark Paſſa 


ok the Labyrinth 
of Na where the Aſſiſtance of the common Works of Nature, like the Ra- 


diation of the Sun, cannot go al oy us. For inſta ſuppoſe we com- 
re an Automaton with an pros as I mentioned a little before by the by. 


r ſuppoſe we compare Paper or Hats with the Skin of an Animal, becauſe the 
Texture of thoſe two ſeems of much Afﬀnity with this, we ſhall find the Me- 
thod of Nature prettily explicated by them: For in boch thoſe Artificial Pro- 
duQts we find that the Artiſts endeavour firſt to cut, grind, or bear into ſmall 
parts the Materials they are to uſe, then to make ſoft, light, and ſupple 
with Water or other Liquor, then to diſpoſe, place, or put it into ſuch Forms 


they there ſo 


unire more cloſely together, adding to ir ſuch glutinous Mattei as may make ir 
fit to ſtick, held and grow {tiff, and ſtrong together; and laftly, by fe- 
veral ways they ſmooth and colour, or beaurify the Surface: All which Par- 
ticulars may be underſtood more fully by my Deſcriptions of thoſe Trades, and 
the Explication of their ſeveral Operations, which 1 muſt reſerve for another 
Opportunity. Now Nature in preparing the Matter that does repair the Skin 
or Fleſh of the Body, ſeems to proceed much after the ſame Method, the Food 
is choſen, then groun'd or chewed, then digeſted or brapght into the Form of a 
Milk or Froth, then diſpers'd over the Body, by degrees thicked, and laſtly 
poliſhed. Now though every Particular does not exactly hit, yer there are 
many that ſeem to have a great Affinity, and ſerve to prompt the Intellect, 
and very much to help the Fancy and Imagination to conceĩve of thoſe things, 
and of the Method of Nature, and they will ſerve greatly to inſtrutt the 
Mind whart things are to be look'd after and examin'd in the Proceedings of 


Nature: And the more Variety there are of theſe Artificial the more 
will the Mind be quickned to Inquiry, and tHe more taken off from ices, 
or an Imagination, that becauſe the Proceſs of Nature in one part may a 

with one part of the Artificial Proceſs ; therefore that all the other parts of the 
one maſt agree with the other of the other, for when we ſee that even. 
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ad yer laſt by both produce the fame Efiefts, we ſball find cauſe to think that 
g may do ſo much more. And therefore I might have added to Paper 
and Hats, Silks, and Cloths, and Linnen, and divers other ſuch Artificial Con- 
2 which have every of ahem a differing way of proceeding to perfect the 


20. Another way of Diſcovery is, by obſerving where and by what means Art 
cauſes 2 * or alter its uſual Courſe, where it affiſts, promotes and 
per ſedlt, and where it impedes, diverts,or defiroys. Of this there are Multitudes 
of Inſtances in all things, about which Art has been uſed, and therefore needs 
not exempliſy ing; but certain it is, that this Method aftords extraordinary Help 
for Diſcovery of the true Nature of the efficient and material Cauſes of things: For 
knowing what in Art is able to change, and divert the Proceedings of Nature, 


and what to ſtay or promote them, it will not be difficult to find what they are 


that are thus wrought upon, ſince it ſeems very probable that they muſt be ſome- 
what of the Nature of thoſe in Art which promote them, and ſomewhat of a 
contrary Nature to thoſe that do alter and impede them. As becauſe tis found 
by experienced Gardiners, that Artificial Heats ripen Fruit, *tis not improbable 
but that tis a convenient Degree of Natural Heat that contributes moſt to that 
Effect. Now as we ſhould obſerve diligently the Cauſes or Ingredients which 
do co operate with Nature, ſo ſhould we alſo obſerve in what Quantity it is 
moſt afhſtant, by what Steps and in what Degrees it aſſiſts the Circumſtances of 
Time, Place, manner of Application, Operation, and the like; for without the De- 
termination of theſe Particulars, the Informations will be lame and imperfect, 
and nothing of Certainty can be built on them, for that which is aſſiſtant in one 
degree, at one time, in one Place, or at ſuch a Diſtance, is perhaps deſtructive 
and pernicious in another: This will not only * the Mind to judge of what 
the cauſe is, but the Degrees and Circumſtances of Time, Place, Quantity, Cc. 


21. Another way of diſcovering Nature is, by obſerving and comparing the Na- 
tural and Artificial ways of producing the ſame Effes. For having the Artificial 
way in our own Power, and being able. to alter and change, and vary it: We 
have much greatet᷑ Helps to find out the true Reaſons and Cauſes of thoſe Ope- 
rations, and having found them in Artificials *twill be very eaſy to apply them to 
Naturals, and this way of inquiring where the Subject is capable of ir, is the mott 
eaſy of any I have yet mentioned. and the moſt inſtructive, and does more im- 
mediately inform the Senle and the Imagination with a true Idea of it, oblite- 
rang Bay 2 dark and confusd Notions. Thus, for inſtance, had we 
not found an Artificial way of hatching Eggs by a gentle and equal Heat from 
whatever cauſe it proceeds, we ſhould, have been very apt to have fancied 


ſtrange kind of irradiating and plaſtick Influences from the brooding Hen to the 


hatching but by the Egyptian Experiment of hatching them in Dung and 


| Ovens, or Stoves, which, has tried other ways very ſucceſsfully in Den- 


mark (as Bartheline affirms) and in Exgland, and elſewhere, with the gentle 
Heat of Digeſting, and Lamp Furnaces ; and alſo by the hatching them often- 
times in Womens Boſoms, and divers other ways, tis evident that ſuch Phancies 

ul eafily vaniſh. Thus many People are ſtill very apt to fancy a certain at- 
Fattive ertue in the, Sun, which by a kind of Magnetiſm does draw up the 
freſh Water out of the Sea, leaving the falter part behind, and by that its Pow- 
er does keep it ſuſpended in Clouds : Whereas if we confider that any other 
Heat to that will do the ſame thing, whether the Heat be placed above 
or below, or on one ſide or t other, we ſhall then find cauſe to think that tis not 
an attractive Vertue of the Sun that performs this Effect, but that tis the Heat 
of the Sun which working on the — and frefher of the Water 
warms them, and By degrees rarities them into the Form of Air, which having 


much heat and Agitation in them, do fo far expand themſelves as to make them more 
ratiſy d in Specie than the Circumambient Air, which being therefore heavier 
than them cauſes them to aſcend in the ſame manner as Water makes Air, or 
Oyl, or any other Liquor lighter than it ſelf to aſcend to the Top. This way 
does ven mucłr diſcover the naked Truth and Simplicity of things, by. taking 
away the Vixour under which ir lay diſguiſed. Much in the ſame manner as 
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| Travellers judge of the Beauty of the Per/ien or Indian Ladies, whom they ne 
ver ſaw, by obſerving and examining ſuch as they have more Liberty to ſeeand 


converſe with. 


= * 
22. Another way of —_— is, by obſerving the difference be- 
tween the Produtls of Nature and thoſe of Art. And without this indeed 
the former way cannot be compleat, and therefore this has an immediate De- 
pendance upon it: This way does farther afſhiſt the Mind to find out and fix 
the eſſential Differences and Proprieties of Natural Actions; for by comparipg 
theſe kind of Obſervations with the former, we ſhall be able ro Judge better ot 
the differing Nature of thoſe Operations, and what Propriety tis in the one that 
makes the Workmore perfect, and what tis makes the other miſcarry. Thus the 
Reaſon why Rain Water ſeems to be more pleaſant than d iſtill'd, ſeems #0- be 


partly from the Saline or Nitrous part of the Air which does ſome what purify it, - 


and partly alſo from the gentle or moderate Heat of the Sun which acts upon 
the Surface of the Water, and partly alſo from the greater Coldneſs of the out- 
ward Air, which being therefore heavier does ſooner carry up the Vapours, though 
bur a little rarify'd; the diſtilled Water on the other fide contracts an Empy- 
reume from the greater Heat, which is apply'd at the bottom, and ſo the whole 
is much heated, and from the Pentneſs of the Veſſel, whereby all thoſe Parts 
that riſe, though many of them are Saline and Terreſtrial, are driven over with 
the Vapours, and muſt neceffarily fall and unite again with the Water in the 
Recipient; whereas in the Air ſerve to another purpoſe, for the Colle 
tion of thoſe Parts together at the top of the Clouds, and there kindling, ſeems 
to be the cauſe of Lightning and Thunder. 


23. Another way of Diſcovery is, by obſerving the differing Materials, and 
ways of producing one and the . et by Art. For this does mightily 
free the Mind from Prejudice, and from being roo much imbued with any one 
Experiment or Method of proceeding, and each of them does much contribute 
to the Explication of the reſt. Thus by obſerving that the ipirituous part of 
Urine may be extracted out of it, either after it has ftood a confiderable time 
to putrify, or immediately after the Intermixture of quick Lime we may learn, 
that Putrefaction is nothing but a kind of Corrofion or a working of Tome of 
the parts of the Urine upon others, and thereby a ſetting others at Liberty. 
Thus the being able to make a very Volatile Spirit, and Salt with Horns, Bloods, 
Fleſh, Hair, Hoofs, c. of Animals, we may learn that all the parts of Ani- 
mals ſeem to be much of the ſame Nature, but only diverſify d and dreſt un- 

der ſeveral Textures and, Schematiſms; and by obſerving that Spirit of Soot 
— much the ſame kind of Spirit, we may thence perhaps with ſome Proba- 
ility argue, that the cauſe of theſe Effects may proceed from a Corroſion cr 
mixing of the Salt of the Air with the Materials that yield thoſe Subſtances , 
the Operation of the one being made in the Chimney, and of the other in the 
Lungs or Heart, though indeed that which ſeems to be the Empyreume, in all 
— 5 may perhaps not improbably be ſuppos d ſome ſuch thing as tis Vo- 
_ Salr, may perchance be caus'd only by the exceeding Violence of 


t. 


24. Another way of Diſcovery is, by obſerving with what Circumſtances Na- 
ture and Art doe ſometimes exceed one another. For theſe kind of Obſerva- 
tions as they diſcover the Excellencies of the one, ſo do they alſo rheDeteas 

of the other, and each of them contributes to the Explication of the other, and 
do put the Mind upon Inquiry how to ſupply thoſe Defects. For inſtance, that 
Cryſtal and Diamonds are made by Nature of an Hexangular Priſmatical Fi- 
re perfectly tranſparent and exceeding-hard. : Art on the other fide is able by 
| Decottions and Eyaporations, ta make a Body ſomewhar tranſparent, and of 

the ſame Figure, but very ſoft: and brittle, and eafily cither fufil or diſſoluble 
again in Water, Namely, Salt“ Peter. This will prompt one to enquire what 
may be the cauſe of the more perfect Tranſparency, and of the nuch greater 
Hardneſs, that is, to find. out by what means Niter may be ſo ordered as to be 
made perfectly tranſparent, hard, and fixt: Or elſe to inquire by what means Cryſtal 


* 
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T 
may be made as eaſily liquefiable as Salt Peter, and by what Menſtruum it 
may be melted away, as that Salt is into warm Water. Some what like the 
former of theſe Inquiries may perhaps have formerly raiſed in the firſt Inven- 
tors of Glaſs a Detire and Endeavour to find out ſuch a way, whereby theſe 
things might be performed, and thoſe Tryals perhaps might produce Glaſs; as 
I think tis not to be doubred but that by this means the tinging of Glaſs into 
all kinds of Colours was ſought after and found. Another Iaſtance wherein 
Art excels Nature, may be in Chymical Diſtillations and Separations which is 
no where naturally done, and the Inquiry how and where this is or may be per- 
form'd by Nature, may prompt unto us perhaps ſomewhat of the ſtrange pe- 
rations perform'd in Animals, and ſtir us up ro examine whether thoſe may not 
be Nature's Chymical Veſſels; and to inquire alſo by what means thoſe com- 
buſtible Subſtances that cauſe Lightning aze ſeparated from other Vapours col 
lefted together, and afterwards kindled : A Collection therefore of all Expe- 


riments and Obſervations that ſeem to ſhew ſomething of this Nature, will 
greatly quicken and excite the Mind, and inform it of what things are mate 
rial ro be inquird, and what Circumſtances are very fignificant and in- 
ſtructive. 


25. Another way of Diſcovery will be, to enquire after, to try and enume- 
Arte bow many mechanical ways there may be of working on, or altering the Pro- 
prieties of ſeveral Bodies. For the being well inſtrutted and knowing in theſe, 
will exceedingly adapt and fit the Mind to trace the Method of Nature, and to 
judge which or likefieft to which of thoſe ways Narure performs her : 
tions inquir'd after; it will much rectify the Imagination, and take it off from 
an Inclination to unconceivable and confuſed Apprebenſions of thin Thus, 
methinks, the Operation of corroſive Menſtruums on Metals, or diſſoluble Bo- 
dies, may hint to us a way how the Air may operate on combuſtible Bodies, 
or ſuch as are diſſoluble by Air — — Thus the Obſervations 
that by the cutting off a part of any Stone one ſide of it, does alter the 
Center of Gravity of it: And that a Muſical String, wherever it be ſtopp'd, if 
it be ſtruck does make the longeſt Vibrations in the middle, may prompt unto 
us perfiaps ſomewhat of the Reaſon of the changing of the Poles of the Mag- 
— — the paring off one fide. Were this way well practiſed, certainly Men 
would not have ſuch ſtrange, wild and unconceivable Notions of the Works 
and Effects of Nature: For as it ſeems to do nothing unintelligibly, fo are 
there very many things that ir manifeſtly performs mechanically: For inſtance, 
all Animal Motions and the Inſtruments thereto belpnging. We ſhould there- 
fore endeavour to be —_—_— —— all — - org 8 1 Ham- 

ing, Preſſing, Pounding, Grinding, Rowling, Cutting, Sawing, Filing, 
Steeping, Soaking, Diſſolving, W Burning, Freezing, Melting, and cke 
like; of which there are various other ies, and each of theſe have Multi- 
tudes of Individual ways, very much differing from one another, as many of 
which as can be attain'd unto, ſhould be underſtood and examin'd to inform 
and regulate the Conceptions of the Mind, and to remove thoſe Puerile and 
Childiſh Fancies that we ſuckd with our Milk, and learnt with our Lan- 


guage. 


26. Another Help of Diſcovery will he. i wire out, and try bow many 
various mechanical * there may be of — Bedies on d — mixt. Such 
as Winnowing, M — Wa ing, — Eva- 

p ine bling dall Burning, Yar, 
Shaking, — and the like; each of” which will famiſh ths Mind 


Proprieties, ſo as by comparing thoſe 

orkings of Nature, with thels it will be 
ich of them they have moſt Reſemblance, 
in what Circumſtances they vary, or are 


eafier underſtand what Particulars are notable 


* 


#7. Another 


ſhould, if poſhble, 


which do not very much differ from ſuch 


In them: Theſe will 


and themſelves will need futther Explications : All Which p 
be well underſtood and reduc'd to a certain Theory, that 

by that means other more fubtile and curious workings of Nature, might by 

the Help of them be more exaQtly detected and deſin d. e 


obſcuze, 


28. Another way of Diſcovery is, to ſeek after and att tryal all ſuch 
ways, whereby Bodies are really chang'd from one thing to — ebc4 And for this 
purpoſe it matters not whether ic be from worſe to better, or from better to 
worle, or neither: For each, as to this Deſign, may be alike uſeful. Of this 
kind may be ſuch Bodies as are chang'd by all forts of Cortuptions, Vega 
tions, Animations, Vitrifications, Incorporations, Combuſtions, Digeſtions, and 
ſeveral other Chymical Operations; or any other Mechanical and Artificial 
way whatſoever, whereby all or any of the former Proprieties or ſenfible: Qua- 
livies are really changed and deſtroyed, and new ones generated in their Stead. 
ſuch as the Alteration of their Confiſtence, Colour, Bulk, Gravity, c. An 
Inſtance of this may be the Body produced by the melting together of Tin and 
Copper, which make a third Body quite diſtinct in'moſt of irs Proprieties from 
either of , thoſe other two; tas quite a diſtin Colour from either; tis of 2 
Conliſtence abundantly harder than either ; tis exceeding brittle; whereas the 
others are both tuff, tis much heavier in Specie than either of them, and ſo for 
divers other Proprieties, it ſeems wholly differing from either of the two Ingre- 


dients of which it is compounded; 


And laſtly, A moſt general Help of Diſcovery in all kind of Philoſophical 
Inquiry is, to attempt to compare the working of Nature in that particular that 
is under Examination, to as many various, mechanical and intell;gible ways of 
Operations as the Mind is furniſbt with. For this will not only make the Mind 
very attent, and earneſt, and — in obſerving, but will alſo hint 
many conſiderable Circumſtances to be inquird after, and Experiments for 
examining and explicating of them : And. which is much more than either, will 
hugely the Ratiocination and Invention in detecting the true Cauſes of 
things. As burning compar'd with Diffolution, c. {FI | 

Theſe are ſome of the various ways by which Nature may be trac'd, by 
which we be able to find out the material Efficiem and Inſtrumental Cau- 
ſes of divers Effects, not too far removed beyond the reach of our Senſes, and 
as are more material and ob- 
vious to our Senſes. Bur as for the Diſcovery of the more internal Texture 
and Conſtitution, as alſo of the Motion, Energy, and operating Principle of 
Concret Bodies, together with the Method and Courſe OK. ns 
| ng_ much deeper Reſearches and Ratiocinations, 
very many Viciſſitudes of Proceedings from Axiomes to Experiments, and from 

to Axiomes ; and are indeed the Buſineſs of the Philoſopher, and 

not of the Hiſtorian, the Method of which I intend, God willing, to handle 
in th ſecond part of this Philſophical Algebra ; which explains the way of 
ing uſe of the Penzs Analytica, of tailing Axiomes, and more general De- 
duttions from a ſufficient Stock of Materials collected according to the Me- 
thod of this firſt part, with Integrity, Judgment, and Care. N 

Having thus paſt over curforily the Methods and Means of Inquiry, we will 
next conſider the Manner and Order „ things are to be Regiſtred, 
and in what manner, and to be rejected as S or noxious. 

there ought to be 


In the making of all kind of Obfervations or Experiments 
umiſpettion, to take 3 ar — 
ir 


2 huge deal of Circ 
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Circumſtance that ſeems to be figni 


were the greateſt Rarity, an to imagine himſelf a Perſon of ſome other Coun- 


accuſtom'd to, he would be very 


producing the Effet d tut 
the contrary, by having thoroughly confider'd and examin'd it: For though I 


—— — 
or any ways 1 F to thi as. I menti | it 
were very deſitable that both Obſervations and Experiments ſhould be divers 
times repeated, and that at ſeveral Seaſons and with ſeveral Circumſtances, 
of the Mind and of Perſons, Time, Place, Inſtruments and Materials 
or all theſe do very much contribute to the Diſcovery of Circumſtances. And 


an-Obſerver ſhould endeavour to look upon ſuch and Obſeryations 
þ more common, and to which he has been more accuſtom'd, as if they 


try or Calling, that he had never heard of, or ſeen any thing of the like before; 

to this end, to conſider over thoſe Phœnomena and which being 
; apt to run over and flight, to ſee whether a 
more ſerious conſidering of them will not diſcover a Significancy in thoſe thi 
which becauſe uſual were neglected: For I am very * believe, that if this 
Courſe were taken we ſhould have much greater Diſcoveries of Nature made 
than have been hitherto. For I find it very common for Tradeſmen, or ſuch as 
have been much verſed about any thing, to give the worſt kind of Deſcription 
ol it for this purpoſe ; and one that is altogether ignorant and a Stranger to ir, 
iche be curious and inquifitive, to make the moſt perfect and full Deſcription 
of it. And the like may be obſerved alſo in ſuch as travel into other Countries, 
that they will give a better Deſcription of the Place than fuch as are Natives 
of it; for thoſe uſually take notice of all the things which becauſe of their 
Newnelſs ſeem ſtrange, whereas a Native paſſes ovet thoſe becauſe accuſtonfd 
to them. I grant that a Native, or one that has been more accuſtom'd and 


vers d in a thing or place, ſhall be able to anſwer Queſtions propounded much 
better : But a Cult do daft adde 10-make the Queries 'cvaly Eapieb 


menter and Obſervator therefore ſhould endeavour to be himſelf both the In- 
quirer and the Anſwerer, he ſhould indeavour to make himſelf as knowing 


and as much vers'd in any thing he is to deſcribe, and to ſuppoſe himſelf as ig- 


norant and unacquainted as if wholly a — 42 For as the one will make 
him inquiſitive, ſo the other will inable him to ſolve his Doubts. And that his 
Attention may be the more weakned and reusd, it will be neceſſary that he 
ſhould look upon every Circumftance as the moſt ſignificant and eſſential to the 
and to continue ſo to do till he find ſufficient Reaſon to 


confeſs that this his Suppoſal will be often fruſtrated, yet I dare affure him, that 
it will divers times alſo prove much otherwiſe, as I have very often found. 
And tis one conſiderable Step towards Science, to know the Negative Proper- 
ties of things, for by that means the Affirmative Properties are made ſomewhat 
more defin'd and circumſcrib'd. 


Of Regiſtering Now what I have here 2 of, Attention and Diligence in making Obſer- 
Experiments. vations and Experiments, the 


ſame I would have alſo in regiſtring; at firſt let 
all Circumſtances be entred as conſiderable, unleſs they are fo very obviouſly 


otherwiſe that they ay” ſo at the farſt of t yet even in that 
caſe alſo tis good to be a little doubtful that 1 «7, be at firſt 
overſeen, which being diſcoverd would cauſe other Thoughts and Opinions of 
it; - they can be eaſily ſtruck out, as ſoon as they are by Obſervations 


or Experiments prov'd infignificant, and if entred in few words they will not 
take much room; beſides there are many things, which though perhaps 
inſignificant to the preſent End or De yet be very notable to ſome 
other. If it be found ſuch, twill be very good when obliterated in one place, 
to be inſcrib d in another, whete at leaſt it may keep its place till fome other 
thing much more fignificant to the ſame purpoſe, may give occaſion to dif- 


place it. | 
tions, Experiments, or Circumſtances are not to be eſteem'd ac- 


Now Obſerva 


'd of the World: 
thoſe other kinds of Valuations which are put upon them for other 


by Perſons altogether unable to judge of their Significancy as to this 
: Bar he that is 2 une Philoſophical 


uleful 


Defign 


28 
tm 62 


— 
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find. quite ober Reaſons;;to advance their Value and fs his Eftecin of them. 

He may perhaps ſee Cauſe to account thoſe the moſt precious and rich, which 

are generally eſteem d the moſt vile and ſordid; he may perhaps diſcover that 

i bs the. deze Ambergreaſe, which anorhet takes for Sri Ge for paughr 

but to noint his Shoes: Thoſe things which others count Childiſh and Fooliſh, 


he may find Reaſons to think them worthy his moſt attentive, grave and ſe 
rious Thoughts-; and thoſe things which ſome are pleaſed to call Swingſwangs 


to pleaſe Children, have been found to diſcover Irregularities even in the Motion 
of the Sun it ſelf, Other things which the Geneęality would account an Em- 
plo pave thout Niceries ant T3es e 
his Journey's om the miſling undred part _ fer : 
in his Statical IR finds the Maſs of Metal to be many undred 

y 


Pounds worſe for And from the turning of a Straw, is able to foreſee a 
Change in the great Ocean of the Air. He ought therefore to fortify himſelf 


againſt theſe kinds of Prejudices, which are too to apt to obtrude into his Mind, 
and prepoſſeſs him againſt a clear View and Obſervation of Circumſtances as 
they are in their own Nature, or as they are fignificant to the Deſign of perfeQt- 
ing Philoſophy, and not to negleft or paſs by any of them as trivial, or child- 
iſh, or filthy, or baſe and mean, and the like; but having always his main 
End or Aim before his Eyes, to make that the Touchſtone, whereby to find the 
Value of all his Inventions. : : 

And as theſe things are not to ſway him in the things of his own Invention, What influence 
ſo neither ſhould they have any Influence upon him, as to thoſe things which —_— 
he receives from others, Authority therefore ſhould have no other Argument of aa 
Prevalency, but as it was affirmed by an inquiſitive, judicious, and moſt ftric- = 
ly veracious Perſon ; one that is not found to vent A raſhly or heg- 
ligently, or for any other by ReſpeR, but meerly for the ſake of Truth, and 
becauſe he had by Obſervation or.Tryal found it ſo, or for ſome very conſide- 
rable reaſon believed it ſuch ; one that is very ci in chuſing and pla- 
cing his Words, and that is not obſerv'd to uſe too much the Superlative 
gree, nor to be too confidently pofitive in his Aſſertion. WhereſGever therefore 
any thing is 1.8. upon the Authority of another, there ought to be put in 
the Margin a C, aP, or a D, according as the Authority is Certain, Probable, 
or Doubtful: Nor needs there any other Naming fince they are only to bere- 
ſpected according to one of theſe Confiderations, or at moſt nothing but the 
bare Name of the Perſon. For tis not Epithets taken from Antiquity or No- 
velty, or Honour, or Greatneſs, or Will, or Eloquence, or any other ing 
but Experimental, that will be fignificantly added upon this Accomnt : And 
therefore a Philoſophical Hiſtorian ſhould indeavour to look through all thoſe 
Viſards, and to ſee only what Truth or Probability at leaſt he can py ander- 
neath ; beſide, that ſuch kind of Additions fill Space, and ſo expand the Hi- 
ſtory into a wider Space, whereas it ought to be compris d, as I ſhall after- 
wards ſhew in as little room is poſſible, fo as to appear and come under View 
all at once that the Eye may the more quickly over ir from one Particular 
to another, as I ſhall afterwards more fully explain. 

The next thing to be taken care of is the manner of Regiſtring: And this, as The third part 
it ought to be done as faſt as the Experiment is made} and as ſoon as the Ob of the manner 
ſervations or Clrtumſtances occur, becauſe of the Frailty of the Memory, and f | | 
the great Significancy there may be in ſome of the meaneſt and ſmalleſt Cir- iz. 
cumſtances; ſo ought they afterwards to be ſeveral times reviewed and exa- 
min'd, and rang'd into a better Method, and abbreviated in the manner of De- 

{criprien ; ſo that as nothing be wanting in the Hiſtory, ſo nothing alſo be ſu- k 
uaus in the words, In the Choice of which, there ought to be great Care 

and Circumſpection, that they be ſuch as are ſhorteſt and expreſs the Matter 
with the leaſt Ambiguity, and the greateſt Plainneſs and Significancy, not aug- 
menting the Matter by Superlatives, nor abating it by Diminutives, not incli- 
ning it to this or that Hypothefis, or accommodating it to this or that Author's 
Opinion; avoiding all kinds of Rhetorical Flouriſbes, or Oratorical Garniſhes, 
and all forts of Periphraſes or Circumlocutions, omitting the Citations of Au- 
thors, or the Recital of Opinions, and Sayings, or the like; in the ſecond Re- 
view and. Writing of which, *rwill not be amits to wtite it in a very fine yup 


99 


= 
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Leg more at in my 
2 W e 40 2 Lr Arr 3th according. to their 


— a eder A Time, Mate, and Citcumſtapees ; 
but all ink and yer fi cant. 


Together with theſe Sched N 11 be convenient to interpoſe 

f:nall Schedules of particular ale of Fi Queries, or Cauſes 

of Doubt, or receiv'd hp otherts and the like; bat 1 25 they ſhould be 
may be the more —— and may 


expreſt in a very few words, ſo that 
— uiry: So till be beſt to have them 


theteby the leſs diſturbe the Mind in its 
written with an Ink of ſome other Colour, as Red or Green, or the like; for 


this will much the Memory and Ratiocination, as I ſhall afterwards ma- 
nifeſt more at large. 


* 


The Promiſe of our Author at the end 2 the foregoing Diſcourſe of ſecuting 
and more particularly explaining the * — Jeruvations and 
ſo as to make [> Ap wank Aus convenient for Uſe, as occa 
performed : For I never beard or met with 
reaſoning pa of bis Philoſophick Algebra, 2 
there is ſomething to that purpoſe in ſeveral 
Anno 1 680. wherein be ſhews the Excellency of the Method obſerved 2 — 
in his Elements, which he enlarges ; ſhewing how from a yo ſelf evident * 
Axiomes and Definitions, and Poſtulata po to be granted, a ae of: Structure of 
1 La can 1—. br = and that f you the yay - 4 
thing undemenſirate ut flill procee. uns on, fe an 
Notioribus * minus nota; which. 3 if cad 2 2 72 8 
Inquiries, the whole Pile would be founded on 1 fo ſure a Foundation 
as never to be ſhaken. And in order to th, - 9 generally the Syntherick 
Method as the moſt inflru@roe and perfeftrve 42 be Underſtanding and Reaſon, 
tho he ſometimes proceeds by the _ tick, Specimens ef each of which will E 
ſeen in ſeveral. of the ne 7 — whereſore T ball forbear 10 enlarge 
apon them in this place, fined tbe. Prefaces to the particular LefAures mill with 
more Benefit inform the Reader what uſe be made of them:; And likewiſe ef mbar 
Uſe, if nat Neceſſity, Theories and pre-concerved Hypotheſes are (comrery. tothe 
Opinion of ſome Learned d Perfers) 3. in order to the making more proper Obſttua- 
tiont, contriving and ordering more convenient Experiments, and inventing more 
ft mms bo that purpoſe, the more accurately and nice to determine whe- 
_ ther the; 3 Theory be true or falſe; all which Obſervations without ſuch a 
8 Sappaſition, would either have been paſt by tinheeded, and ſeveral 
7! Jurgen ph unobſerved, and Experiments wandering made zor as Chance 
ered them, and nat made with ſo much Care and Circumſpettion, and Inſtruments 
2 other neceſſary Apparatus not well cantrived ford etermining the Enguiry; yet 
be 2. aſſerts all ſbnuld be done with great Candor, and without Fondneſs for any 
Theory, which ſhowld be taken up only to diſcover Truth, and as eaſily laid down 
| again if found not agreeable to Truth. Fur a farther Account of his Opinion in 
this Jon I refer the ingui ſitive Reader to the ſeveral places where this Sub- 
Jed happens to be diſcour 2 and more particulariy to a — about determi- 
ning the Oval Figure of the 2 rraqueous Globe, and Encompaſſing Atmeſpbere, 
whetber it be an Oblong or 4 Prolted: Spberoeid, and of —— the Que ſtion 
whetber the Axis of the Earth's Rot at iam has or does ſucceſſively, tho very ſlowly 
alter, which Lectures mere read the beginning of the Tear 1687. and follaw in tbeir 


3 war I beheve — 


of that Subject, and as to the 
likewiſe was not wrote, only 
bis — Lefures = 


proper place. 

ſhall only as a rr ok 7 Geomerrick Leldures above mentioned, give 
tbe Reader . of ſome 'of our Author's Explications : Since I judge. 
it 56 to, E Ledures on that. Subject ut large, ibe kiement s of Geo- 


already. illuſtrated orth by fjeveral eminent Perſons 
= Thee in different 2 and 0 Re I 1 offer 15 * our Author bas 
delivered * the Deſtnit ion of a Point, viz. R. W. 


= Point i is tþ f which hath 120 This which ſome would deem ine moſt 
con table in the World. __ the moſt difficult to be =. | 


| | n can reach it, nor 
y a Negative, to tell you what it is not: For it is not to 

TS eaſe — 4 — * Point, « 
nor in the Senſe that of a tat th A as 
or Needle, tho' they ſeem to be the things we know, becauſe 
ter may be ſaid to have as many 8 for ſinte all Quan 
tity is diviſible zz inſinitum, the ity may be divided as often as the 
greateſt, and therefore whatever is diviſible muſt have Parts, and therefore none 
of theſe can he properly called a Point, in the Senfe here named, unleſs this 
Poinr be underſtood to de rhe Apex of a Mathematical Cone or Pyramid, where 
the :Superficies of it is determined, for that will be a Mathematical Point: 
But it cannot be ſuppoſed of 2 f Point, or Material Cone, or Pyramid, 
. for that will have. Extenſion and Bluntneſs. And we find that Microſcopes 
| will make thoſe Points diviſible even to Senſe, nay even almoſt to diſcover a 
& - new World in a Point, nay there is one now that affirms he has ſeen more chan 
| 430000 Living Creatures in the Bigneſs of a very ſmall Sand, which it ſelf in- 
deed is but a vitible Point to the naked Eye, and each of thoſe 10000 may have 
Worlds within them. We know not the Limits of Quantity, Matter, and 
Body as to its Diviſibility or Extenſion, fo Imagination can comprehend the 
Maximum or the Minimum Nature, our Faculties are finite and limited, and 
we muſt content our ſelves within the Orb and Sphere of their Activity. And 
acquieſce in a Negative Definition, and underſtand if we can ſomewhat that is 
ſmaller than the fmalleft, though that be alſo improper; for in that which is 
not Quantity, there is neither ſmaller nor bigger, we muſt endeavour to under- 
Rand fomewhar infini little, lefs than which there cannot be, ſomewhat 
chat has no Bigngſs or Extenſion, or Quantity, but only Pofition and Reſpect 
to Quantities circumjacent'; From which, to this or that Body, there is a de- 
terminate Length and Diſtance; and upon this account, wherever we endea- 
vour'to underſtand this Notion, our Imagination will repreſent to us the ſmal- 
leſt vifible Body, as an exceeding fine Sand, or a Mite, or the Point of a Nee- 
dle, or the ſmalleſt viſible Body we have ever ſeen on Paper, or the like; 
which we muſt be content with fince the Fantcy forms nothing but what is 
first in the Senſe, though it be none of thefe. And in truth it can have no 

"True Definition that will teach irs Effence. Analogous to this Point, Sign or 

nothing in Quantity is the Naught Cifer, or Zero in Number, the never in 

time. The Reſt or Quiet in Motion: For as no A of Points will ever 
produce a Line ora Quantity, fo the Multiplication of Noughts or Cifers will 

. never produce a Number, and as the Addition of Nevers cannot make time, 
fo the Aggrega 


be fi 


2. to be of 


that the beginning of a 
Imaller than a Mite may 
been is not determined. 


* 


'Circum- 


& by Inſini or Fxten- 
tion: But thoſe are beyond our Reach, and yet even of thoſe Va necef- 
ſary Uſe in ; and without which ſeveral of the moſt conſiderable De- 
manſtrations, both in that and — connect be performed, but of theſe 
elſewhere. When I come to conſder Infinity and Innumetability, when I ſhall 
fhow that innumerable Points do make a Mathematical Line, K 

0 


thematical Body, 
make Mathematical Time, by ſuppoſing Motion | 
rr a 


r — 

hich is expreſt or perform ti 

1 ſhell 7770.07.00 „ 
on the Merbad of Euclid, and that is of bis Method of ration, and that 
in two very eaſy Problems, viz. the Prop. 1. and 2. Lib: 1. mbich I bope for ſome 
Obſervations and Hints 


iculariy as to the An icks of the Ancients well nat 
be altogether unacceptab a 7 — 


Euclid having ptemisd his Principles, he begins his Method of Demoaſtra- 
tion, in which he takes no more for granted than what he bath already laid 
down as eafy and ſelf evident. His firſt Propofition pon a (Bernice 
given to make an Equilateral Triangle. — 1 71 — 
what he means by a right Line, namely, that which lieth ſtraight between 

two Extremes of ir which are Points, 3 
Tring, — ſuch a one which bath all its three Sides equal to one ane 


tis Giſt Propofition is a Problem, which explains a way how to do and 
perform the thing required, as well as thews how to manifeſt the Truth and 
Certainty of the thing done: It contains therefore and ſhews a double Inven- 
tion, without which, or ſome ſuch other thing, the Propoſition can neither be 
done, nor demonſtrated ; which Inventions are called Mediums or Means by 
which we attain to the end propounded or defred. The end here fought is how 
from the ends of a Linen give to draw two other Lines each equal to the given 
Line, which ſhall meet in one and the fame Point: It is certain that theſe 
Lines muſt begin from the ends of the firſt. Line given, but which of theſe to 
draw firſt, and whichgvay, with what — to the former Line, that is, 
with what Angle, that is not yet Known, and ſome Invention muſt be thought 
of how to direct our Ruler to draw it. Well, how ſhall this be done, fince 
there may be infinite of Lines drawn from each of thoſe Points which ſhall eve- 
ty one of them be equal to this Line given? Ho then ſhall we among thoſe 
Infinite or Indefinite Number — right? tis impoſſible, without ſome 
Invention. Our Author therefore helps you to one, and one which you have 
already granted to be feaſable in the third Petition upon the Center a, and Di- 
ſtance, a b, draw a Circle, fays he, b gc h f'b, what then? To what purpole ? 
Why this Circle then will give you a Line in which are contain'd all the , 4 
Points or Ende of the inflaiae Lines which may be drawn from the Point a any 
ways that ſhall be equal to a b How fo? Why by the 15th Definition you are 

taught, that a Circle is a plain Figure bounded by or contain'd within one 


drawn from a Point in the middle, which is called the Center, are equal to one 
another: But what are we yet the wiſer? How do we know which ot theſe infi- 
nite Lines we are to draw? To which of theſe infinite Points that are in this 
Circumterence ? To khow this, you muſt do the fame thing upon the Point b, 
that is, upon the Point b and Diſtance b a. Draw or deſcribe the Circle a d 
c e fa, which will give you all the poſſible infinite Points in that Plain; to 
which the from the Poine b right Lines may be drawn eqyal to b a. Now then 
fince theſe Circles contain all the poſſible Points of the Lines equal to a b or 
b a, that can be draun from 2 of b. tt 2 that where thoſe Circles 
where « 
her of thoſe 
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Curve Line, which is called tbe Circumference, to which every right Line 


in this part lie the 

ies of to wit. in the finding out the 
true Mediums or Means to perform the Problems requir'd to be 
done, which for the moſt part are of the ſame Nature with this, _— 
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7 > our the Pofition ofa Point; for this Problem might have been thus 
worded. | A'right Line being given as a by to find a Point as c or f, roewhich 
Lines being drawn from the Points a and b, they ſhall each of them be equal 
to one another, and to the Line a b which is given; or two Points a and b be- 
ing given to find.a third Point, as c or & which ſhall have the ſame Diſtance 
from a _— b that have from one another. But our Author not ha- 
ving given 2ny Definition of 'Diſtance or Equality, otherwiſe than may be col- 
lefted from Equality of the fides of fome Figure, or of the Rays or Lines 
drawn from the Center to the Circumference of a Circle, he chyſes rather to make 
uſe of an Equilateral Triangle to find out that Propriety of a Point ſo poſited. 
What ways the Ancients had for finding out theſe Mediums or Means of per- 
forming or doing the thing required, we are much in the dark : Nor do any of 
them ſhew the way, or fo much as relate that they had ſuch a one; yet tis be- 
1 do not any © lieved they were nor ignorant of ſome kind of Algebra, by which they had a 
- where fnd © certain way to help themſelves in their Inquiries, though that we now uſe 
that this was « - he much confined and limited to a few Media. But I do rather conceive, 
ou 1 E that they had another kind of Analyticks, which went backwards through 
and leave the © almoſt the ſame Steps by which their Demonſtrations went forwards, though 
Uſefulneſs © of this we have no certain Account, their Writings being altogether filent 
thereof to be 4 jn that particular. However, that ſuch a way is practicable, I may here- 
conſrceres + <, after upon ſome other Occafion ſhew by ſome Examples: Whereby it will 
* « plainly appear how much more uſeful it is for the finding out the ways for 
*« Solutions of Problems, than that which is now generally known and pra- 
< Eiſed by Species. But this only here by the by, our preſent Bufinefs being 
to go through all the parts of this firſt Problem of our Author. The ſecond 
rt then of the Propoſition ĩs the Demonſtrative part thereof, namely, to prove 
the Principles already laid down and granted and aſſented unto for true 
and certain, by a clear Chain of Reaſoning and DeduQtion, that %heſe Lines 
ac and bc or af and bf, are each of them equal to ab, and ſo equal to one 
another; and conſequently that the Figure a be bounded and limited by them 
is an Equilateral Triangle, according to the Deſcription of their Figure in the 
24 Definition. The next thing then to be invented or found out is the Me- 
dium or Means of demonſtrating it to be ſuch, for this we have two. Firſt, 
the Definition of the Proprieties of the Lines from the Center of a Circle to the 
Circumference in the 15 Definition, that they are all equal to one another: 
And Secondly, We have the firſt Axiome, thoſe which are equal to one other 
are equal to one another. Firſt, a b is equal to a c, becauſe they are right 
Lines drawn from the Center a to the Circumference bg c h; for by the 15 
Definition, as I faid, all ſuch Lines muſt be equal next ba, and be muſt upon 
the ſame account be equal to one another, becauſe they alſo are Lines drawn 
from the Center b to the Circumference a d ce: Therefore both a c and bc 
are 
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Triangle deſcribed Definition 24, which we learnt how to make by the pre-* - SES... 
g<<ding Problem : For as to the equal fides of an Equilateral Triangle, Dehni- | 
tion 25, ot the equal fides of a Square, a Parallelogram or oblong Square, 
Rhombas or Rombocides deſcribed Definition the 30,31, 32, and 33. Though theit 
Proprieries are there defined, yet we are not taught how to make them as yer, 
and conſequently can make no vie of them, as Media to perform the thing re 
ired to be done by this Problem: Nor are we to ſuppoſe, that the length of 
e Line given may be taken by the help of a Meaſure or a pair of Compaſſes, 
and transferred to the Point given; becauſe thoſe are firſt nor mentioned in the 
Principles Aid down there which you are to make uſe of, and of no other, till 
they be accepted for Principles undeniable : For tis not yet granted, that you 
can with Compaſſes, take a true Length of a Line, much leſs that you can 
rransfer it and ſet it in another Place. But you have granted that tis poſſible, 
upon a Point given at any Diſtance, to deſcribe a Circle, or ſuppoſe it ſo done, 
which is ſufficient for the Detnonſtration, that being the principal thing aim'd 
at by our Author; Namely, to lay apen t the Underſtanding, the Reaſons and : | 
Grounds of the Proprieties of Quantities ſo and fo qualify'd, that you may | 
plainly ſee how and for what Cauſe things are thus or thus and cannot be other- 1 
wiſe: For as to the moſt practicable and expedite ways of doing thoſe things 
Mechanically, and for other Uſes, that belongs to another part of Mathema- 
ticks; namely, to the practical Part thereof, which is called Practical Geome- 
try or 1 | which ought not to be Learned till this be firſt 
known, but this which our Author treats of is Speculative Geometry, and prin 
cipally aims at Demonſtrations or explaining the Proprieties of Quantities ro 
the Underſtanding. You ſaw clearly by the former Propoſition why a b c was 
as equilateral Triangle, and why there could be but two fach made upon the 
Line a b in the ſame Plain; there heing but two Points wherein thoſe Circles 
cut each other, thoſe Circles determining all the Lines equal to a b that can 
be drawn from the Points a and b. His way then of pt ing this Problem 
is this, Let the Right Line given be a b in the ghird Figure, and the Point gi- plate 1. fig, 
ven be c, from which Point a tight Line is to be drawn equal to the Line a b. 3. : 
Firſt draw a Line from b to c, which is granted poſſible by the firſt Poſtulatum, 
then by the former Propoſition upon this Line, be make an equilateral Trian- 
gle bcd, then upon the Center b and Diſtance a b deſcribe a Circle, as ag by 
the third Poſtulatum; then by the ſecond Poſtulatum produce d b to the Cir- 
cumference e, then upon the Center d and Diſtance de, draw the Circle e h; 7 
then as before, produce the Line d c to the Circumference f, then ſhall cf be 
the Line required to be drawn from the Point c equal to the Line given a b. 
This is the Conſtruction of the Problem, or the preparing of the Propoſition 
fit for Demonſtration, by which you may clearly underſtand the Reaſons of 
it, deduced from the few Principles already laid down: For firſt, that a b is 
_ to e b is clear from the 15 Definition, which determines the Propriety 1 
Equality. of. the Rays-of a Circle. Next that d be is equal to def, is as 
clear from the ſame Definition, they being both Rays or Lines drawn from the 
Center d to the Circumference e h by the Conſtruction premifed. Thirdly, 
That d b is equal to dc, is clear from the Conftruttion ; tor db c is an Equi- 
lateral 1 two of whoſe fides d b and dc are. Now by the third Axiom 
or common Notion, if from equal Quantities you take equal Quantities, the Re- 
mainders ſhall be equal; if from d f you take dc, and from de db the 
Remainder c f ſhall be equal to the Remainder be; bat ab is alſo by the 
Conſtruction equal to be, therefore ſince by the firſt Axiom thete two Quan- 
tities which are equal to one other Quantity are equal to one another; there- 
fore a b and cf, being equal to be, are equal alfo to one another, therefore 
from the Point c the Line cf is drawn equal co the Line a b, which was 
the thing to be done and proved. | . 
Now though this way of Demonſtration and Reaſonigg may ſem tedious 
and tos egg To derain the Mind and Attention in the finding out the Proprie- 
ties of Quantities, yet twas the way made uſe of by the Ancients.· And tis al- 
together neceſſary, eſpecially in the beginning of this Study, to accuſtom the 
Mind to Attention and Circumſpe&ion, that it may receive nothing for Truth, 
but what it ſees clearly by the * and Cauſes of it, that _— — 


\ — 


jp P 
= — 
7 
E 


— 


7 be Methodof Improving Natural Philoſophy. 


1 


' «find may acquire an Habit of Intention, and of examining the whole Chain 


of Conſequents from the firſt Principles to the Truth evidenced. For the wants 
of which, ſome ſmall Error pethaps may flip into the Mind under the Appear: 
ance of Truth, and thereby make all the ſubſequent Reaſonings and DeduQti- 
ons unſound; and *'tis very much harder to clear and free the Mind from it 
when once received, than to prevent the Reception thereof. There cannot 
therefore (in this Study eſpecially, not now to mention any other, where it is 
poſſible it may be altogether as convenient, nay neceſſary) there cannot, I ſay, 
theretore be as I conceive too much Circumſpettion and Caution uſed in ad- 
mitring 18 and furniſhing the Mind with the true S of Know- 
ledge ; becauſe for the moſt part we are too prone to take up every thing we 
hear upon Truft : Without Examination, we are too apt to run away with z 
thing, and think we know it and fee it clearly before we are ſure we do, and 
are impatient of Delay in examining and co whereas if the Mind be 
a little at firſt accuſtomed to this leifurely and ſtrict way of reaſoning, after it 
has got a habit it will make as mach Diſpatch in receiving rhings with ſuffi- 
cient Examination, as another ſhall without it. And the Patience only is need- 
ful for the moſt part, at firſh to beget Attention: Nor is it peculiar to this 
Acquiſition alone, but we fee it neceſſary, and practiſed in many other things 
where a good habit is to be acquired; as in Reading, Writing, Muſick, Dfaw- 
ing, and moſt other Manual Operations. The Rooty and Beginnings of Know- 
ledge and Practice too are bitter and tedious, but the Fruits are ſweet and plea- 
ſant; and whoſoever attains the end, will never repent the time they ſpent in 
4 | | 


Poffibly ſome Readers may think theſe Abſtraits, out of ſome of our Authors 
Geometrical Leffares,' too prolixe;, but I hope they will not by all be judg'd wholly 
unneceſſary, and uſelsſs, at leaſt I thought it nor amiſs to give this Specimen of 
our Author's Niceneſs, as to the admitting of things unproved, for real Truths: 
But if this b 2 fault, I hope bat follows in the ſubſequen Diſcourſes of the 
N of Light, and other no leſs curious Subjects, will make ſufficient amends . 
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i. The Nature of Light not well explained by Authors hitherto, £6 
it ſelf  diffical ind abſtraſe a jet as any in Nature. 2. The Opi- 
nions of ſome of the more Famous Ancient Philoſophers concernin 


git. 
Nature, as Anaximanders, Anaxagoras's, Sc. Hwiſe that of Lu- 
cretius and the Atomiſts. 3. Their 


nſuſft eien cy en- in fix Partitulars. 
4. Ariſtotle's Definition f it wherein defeftine, yet 14 of a fue 
Mechanick Explication than any either of 42 , 5 oderng... . | 
Explication of the Theory, that Light is a propagated Motion, the 
A Zo culty ſeems to lie in the 20 Extenſion thereof, which ſome >a 
infinite ; Quantity infinite as to its Greatneſs and Smalneſs, 
can U no Bounds aſſigned to it by Man's Thought or Imagination, the 
. Inconcervable Diſtance of the Stars, 6. In the next place, & the Di- 
ſtance is immenſe, ſo the Motion is infinitely ſwift ; Romers 15 
ment queſtioned whether ſufficient, Light the Anima Mundi. 7. This 
Propagation of Light the Action of 4 Bach not a Spirit; the Ader pro- 
— to the — which is in daphicat * to its diſtance 
reciprocally : This Aion produces Heat, which is proportioned to the 
Light, why that of the Moon inſenſible to #8. 8. The Propagation of 
Light in 4 Homogeneous Medium in ſtrait Lines in Orbem, from the 
Lacid Point y yet this hinders not, but that it may he bent by a difforme 
Medium into 4 Curve, which the Author publiſht 


=E 1665. and called Micro: 


it Inflexion ; 2dly, By Refraction; 3dly, By ; — ket athly, 4 7 


Ray may be ebforbed This is called Mortification or Extinction; 5thly, 


A Ray A is diſperſed, ſplit, or qpened at the Superficies of the ſecond Mg 
dium, c. wher Appearance of Colours ir Are; 6thly, A 


eby the 


Ray is receiv d or imbib'd by a Medium, and returned again from that 
Medliam. R:. W. 
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made uſe of for the Expla 
it is applyed, and by Example therein to ſhew of what Uf ir may be 
in any other Matter that falls within irs Reach. Arid the Subject | have 
pitched upon as the firſt and moſt obvious, though yet the moſt abſtruſe of all 
others is Ligbe : None that has Eyes can be ignorant of it, and yet there have 
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been very few, if any, in the World that have hitherto underttood and * ola in. 


ed the true Nature and Cauſe of it. And though it was the very tirit thing in 


the World to which the Almighty Creator gave -his Fiat, when he made the 
World, flar Lux, Let there be Light ; yet it may be poſſibly the laſt ami moſt 
difficult of all ſenfible things, that may be thoroughly underttood. © And this 
Subject I have the rather begun withal, becauſe from a clear Explanation of 
this, ſeveral other Subjects, as thoſe: of Gravery, - Magneti/m, Rarefa#ion, (un- 
denſation, Solidity, Fluidity, and the like, will be demonſtrably evidenced : 
Now Nature hath not furnitht us with diſtin” and a propria Organs 
of Senſe, whereby we may immetliarely be made ſenſible of all ttdfe Opera- 
tions and Workings of Nature, as no Senſe informs us immediately cf the Ema- 
nations of the Magnetica! Vertue, no Senſe immediately informs us of the In- 
ſtruments or Powers imployed for driving Bodies towards the Center of the Earth; 
no Senſe informs us of the Gravitation or continual Preſſure of the Arr ; no 
Senſe informs us immediately of the means of the Conveyance of Light, yctan 
inquifitive and obſerving Man may find Helps enough to aſſiſt thoſe Senſes 
which the Creator has furniſht him with, to diſcover all thoſe ways and means 
made uſt bf, and to demonſtrate their Proprieties and \ Powers as daily, as it 
the Inſtruments.and manner of working were viſible and obvious immediately 
to ſome of our Organs of Senſe. <9 : 
* Torepeat to you all the Definitions and Deſcriptions thereof in Authors that 
have treated of it would be endleſs, and inftead of making the Nature of ir 
more perſpicuous, would quite darken, and put it out: For the maſt part of 
them have only ſpoken of it as it were Metaphorically and by Smilitudes, Gems 
ing not to have underſtood at all themſcives what they endeavonred to ex- 
plain to others: Or at leaſt have treated of it in ſuch general Terms, that in- 
ſtead of making it more. inteHligible, they have made it incomprehenſible. Such 
therefore 1 ſhall omit to mention, the Science that they deliver being only 
uſeful for Allegories and Similitüdes, and Rhetorical Embelliſhments, and no 
way tending to the Phyſical Explanation of its Effects and Proprfeties. 
rtain it is, that the Nature of it ſeems to be the moſt abſtruſe of any thing 
we yet know in the Univerſe; and thongh moſt Teeing People do believe they 
thoroughly underſtaud it, yet if they ſhall conſider more attentively what their 
Knowledge of it is, they will begin to think themſelves a little in the dark, and 
to want ſome further enlightning to diſcover that which before theꝝ thought ſo 
Evident, which will now ſeem to differ rom all other things in NatfUre. 


The Opinions of 2. But before I come to theſe, I ſhall determine the Opinions of fome of the 
the Ancients. moſt eminent Philoſophers and Mathematicians, which we find either in an- 


cient or Modern Wri to ſee how far hey have agreed, and in what they 
have been deficient in explaining the true Nature of Light. 
Amongſt theſe I ſhall begin with the-moſt ancient, as Anaximander,  Anago- 
ras, Leucippus. Herachtus, Empedocies, Zeno, and the Stoicks,, Plato and his 
Followers. All which make Light to be Fire, or a certain Flame iſſuing from 
the Lucid Body, as the Sun, which they ſuppole the Fountain of Light, and to 
be all Fire, Flame, or pure Light: And there Azaxagoras call d it A Dazugyy 
fiery Maſs, and ablage 34 moſt pure Fire, and mis d8goious wiz a vaſt 
Mak of Fire. And whereſoever there was Light, there they ſuppoſe Fire, 
which produced the Effects of Fire if it were denſe enough; but it it were not 
d it only made things viſihle, and prodpced the Effect that we call Light. 
is was their Opinion in general, but how hy did more particulaxly, explain 
the, Nature of Light do not now aphex: ; ſo that in effect we are as. much to 
ſeek as to the Knowledge of the true Narute of Light as before: But. tis but 
giving of it another Name, and calling» Light by the Name of Fire or Flame, 
without Telling ns what that other thing is which they name. For who under- 
ſtands what they meant by Fire or Flame, whether the ordinary Fire of Wood, 
_ Coles, c. or ap Elementary Fire, ſuch as tie Peripateticks afrerwards. ſuppole ; 
or a third kind, ſuch as the Maſs of the Sun and fed Stars, or neither of all 
theſe : Becauſe they granted the Moon riſes to participate of it, and yet hath 
none of its own. | | 9 
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| Dnometrs, we 
cannot learn that the Sun is diminiſhed in Quantity: So that let the Flame be 
never ſo much tarify d, yet conſidering it muſt. fill ſo infinitely vaſt a _—_ 
every Moment, certainly it muſt have long before this have rarify'd this Body 
all away, this therefore cannot be a true Explication of the Nature of Light. Be- 
fides; we are yet to feek the true Nature of Flame, how that comes to rhadke it 
ſelf ſenſible at a Diſtance : For though we ſee a Stick of NV ood, for inſtance, 
or a Candle, by means of Hear to be turned into Flame and to be conſume 1 
thereby, ſo that the whole Subſtance thereof by degrees is all converted into a 
N Body of Flame, yet how this comes to affect our Sight at ſo many 
Miles diſtance in an inſtant, ſo that at the very Moment the Flame is kindled, 
or extinguiſhed; or diſcovered, or covered, though at 10, 20, or more Miles Di- 
ance, the Eye at the ſame inſtant is ſenſible of theſe Varieties. Now wlio can 
imagine, that the Body of Flame, which appears at one inſtant in the top of 
the Candle, ſhould at the ſame inſtant fill a Hemiſphere of the Atmoſphere 10, 
20, or more Miles in Diameter, and yet it muſt be concluded fo to do if this 
be the cauſe of Light: For there is no Point in all that Hemiſphere, in which 
if the Eye be placed, the Candle eannot be ſeen at the very inſtant tis lighted. 
This Explication therefore is to me, I confeſs, wholly inconceivable, and is 
complicated with ſuch Difficulties as no true reaſoning can make it poſſible 
and intelligible, and therefore as an Abſurdity or Impoſſibility, I muſt fe- 
it. , 5 * Hl ER 
For as in pure Geometry nothing is to be let puſs for a Truth, whoſe Cauſe ys i to 
and wr, KG not clearly ſhawn. by the Progreſs of Reaſoning, and the be allowed in 
Proceſs of onſtration: So in Phyficks Geometrically handled; nothing is to Natural Phile- 
be taken for granted, nor any thing admitted for a true Concluſion, thawis not h $f what 
plainly ded ueed from feli-evident Principles, and thoſe founded upon the im- ” 
mediat# Objects of Senſe diſintangled from all the Fallacies of rhe Medium 
and Organ. To avoid then in part this unintelligible Expanſion of Flame; ſo 
as to fill the whole Sphere of the true Medium incompaſſing the Lucid Ob 
Some later Authors have added, that this Expartſton is only fuperficial, and not 
folid, and that the whole Medium is not at the ſame Moment compleatly 
filrd with this rarify's Flame, but that the Momentary Emanation of Flame 
from the Lucid Point makes a y rom Supetficies, which Spherical 2a 
ficies by an almoſt inſtantaneous Motion expands it felf every way x Orbem, 
and ſucceſhvely becomes the Superficies of*grearer and greater Spheres, till it 
attain the Extremities of the Univerſe, or be at length loſt in the Profundities 
of the Abyſs of Matter. For Explanation of which, they bring the Similitude 
of the Rings or Circular Waves upon a ſtagnating Pondyof Water, for as in 
that (fay they) the Wave .made by a Stone, or the like Body falling into the 
Water makes a Wave, which very Wave you fee expands it felf and moves 
from that place where the Stone fell, in a Circle that continually grows big- 
ger till it touch the Extremities of the Pond, or Stagæum of Water; fo that 
very Flame which is emitted from the Lucid Body, dots by ſuceeſſive Motion, 
but yet very rapid, move it ſelf from the Lucid Point to all the Extremitics 
the Material World in a Spherical Superficies, which does cohtinually grow 
bigger and bigger, and that tis only a Superficies as it were that is at once fd 
by ir, and not the whole Sphere , 1 ſay they, the Eye can be 
| no 


The Inſufficien” 3. But the Difficulties in it are 
cy of the Anci- all the Space between the viſible Cœ 
en Opinions. only made for the way of theſe Orbicular Superfici 


eds rough 


— ita ets, | 


* 
ä tatur enim confeſſum Lumine Lumen, 
Er quaſi pro telo flimulatur fulgure fulgur, 
Lua propter ſimulacra part ratione neceſſe e 
Immemorabile per Spatium tranſcurrere poſſe, 


Temporis in punclo. 


It follows therefore, that the whole Sphere muſt alſo. be ld with them. 
This ſeems to be the — which Epicuris and the Atomiſte maintain, which 
is at large explained by Gaſſandus, and our Learned Dr. Carleton. 


great; for firſt, Epicurus ſuppoſed that 


Gal Bodies was a Light, It; 


ies o 
thoſe Troops of 2 of which theſe Orbs conſiſted; for fo Lucretius in his 


Second Book explains it, ſpeaking of Atomes. 0 


. 
4 


porro magnum per Inane vagantur 

Pala 7 — ; — recur ſant 

In magnis Imervallis. aera rarum «. . 
Swufficrunt nobis, & ſplendida Lamina ſolis. 


Now us hard to conceive how ſuch infinitely ſmall Bodies, fhould with ſo 
rapid a Motion paſs ſo vaſt a Space in an inſtant almoſt, and yet ſt conti- 
- nually in the way through every Point of Diſtance meet with croſſing 
cal Surfaces of Light from infinite other Lucid * and yet the elde of 
—— x bear all impeded or fte. 


zh, Tis not yet proved, that there is any ſuch thing as a vacuum in Na- 
ture; and Deſcartes rppoſes that Extenſion and Body is one and tie ſame 
thing, and that there is no where Extenfion but there is Body, and no Body 
but is extended , for which he 1 ſeveral Arguments, not wy to be fully 
anſwered, which I ſhall not now upon. 


3dly, Though i it might be granted, that there an Extenſion without a 
Body to fill ir, and a perfect TON s z and fo the Atomes or Bodies moved 
— it, will paſs — any Impediment from this Medium or Space, 
yet ſince we ſee that Light thre moſt 58 1010 Bodies alſo inſtantaneouſly, or 
in a Velocity rapid beyond ination, * certainly it ſnould meet x5 => 

to ſtop it: For we through * hardeſt Body 
orld, namely, a Mamond ; and 4 to paſs more freely through it __ 
through the Air or Water, or the moſt Fluid Body, as may be gathered from 
the greater Refraction of the Rays from the icular in the more folid 
Body: Nor can — es how the Vacuity of the Pores of the Bodies van folve 
this -Difficulty, fince it will be hard to conceive how thoſe Pores can be alike 
open- every way to the Paſſages of the Atomes of Light. 


a4thly;- Suppoſing there ſuch a Vacuity or Medium not reſiſting Motion, and 
there were Bodies 'as Atomes to be moved in it, yet tis difficult to con- 


ceive how-they ſhould receive ſo rapid a Motion from the Luminous . 
be + 
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For no ſuch rapid Motion is there In hom. Now tis a Rule, Nit dt SS i 
non haber, that which hath no ſuch ET Lotion canes hw to the Aromes = 


4 Luminous Body ſhould 
ini 2 Diamond 21 in th 


Eee rapid Heir, may be tegual frm tha 
have 10 rapid a Motion, may 1 
dark, only by gently * With the end of 
experimented, - 26 e Diamond that had that 
ning of rotten Wood, or ſuch other cold Subſta 
any ſuch kind of rapid Motion, and yet produce 
inſtanced · in the new Phoſphbor:. 5 | 

5tbly, If ſuch a rapid Motion of fiery Atomes ſhould be the cauſe of Light 
it would be very a to conceive, how ſo tender a part as the Eye 
continually receive them concentrated in the Tunica Retina, and yet net be de- 
ſtroyed and batter d in pieces by ſuch continual Yolleys of Aromes, 

6thly, If there were ſuch a conſtant Emanation of Atomes, and that it has 
continued ever ſince the Creation of Light: Certainly this ſuppoſed Inane, or 
void Space between the Cœleſtial Bodies, muſt needs have been filled quite full 
long before this, and then the free and iſtantaneous Motion of the ſucceeding 
Emanations muſt have ceaſed,” becauſe they muſt find their way all ſtopt 
by others, and conſequently by this time we ſhould have had no Light at 
communicated from the Sun. 5 


- 
. 


| could inftance in many other Difficulties, as that of conveying the Speczes 
of things, and the like; that this Hypotbefes of the Epicureans or Atomifts, 
who did not underſtand the Reaſon of Viſion is encumbred with, which ſeem 
to make it impoſhble, and unfit for the Genuine Explicatien of their admirable 


Proprieties of Light; but that theſe, I ſuppoſe, may ſuffice at 

22 though on the other fide there are many things that: may be {aid for 
t, that have not been hitherto urged by any I have met with. Some of which 

I ſhall haye occaſion hereafter to mention. 


=S 


preſent for this 


. Ariſtotle was aware of theſe Difficulties, and therefore goes ſomewhat Sister 


more craftily to work in his Definition of Light: Givi 
in ſuch general Terms without particular Explication, 
what you will of it, ee 5 tay d ire. N dae & Augst. Light is an A8 
of a perſpicuous Body, in as much as it is perſpicuous, He affirms Colour to 
be the Cauſe why a coloured Body is ſeen, and this Colour, ſays he, does 
effeAually move the Pellucid Body: But this Colour is not ſeen but with 
Light, therefore ſays ke, Colour in the Light does effectually move the Pel- 
lucid Body, but Colour without the Light, though it be congenit with the 
_ Pellucid, yet it doth not actually move the Pellucid Body; therefore, ſays he, 

the Body muſt be actually Pellucid that Colour may move it. Now ir cannot 
be acłu Pellucid without Light, therefore Lighe is that which act by its Action 
makes a Pellucid Body: And therefore the Ac of that pellucid Body is Light. 
Now fays he, this Light is not Fire nor any other Body, nor the Efflyvizas of 
another Body, for ſo it would ſtill be a Body; but tis the Preſence of Fire, or 
_ Jome ſuch like in the Pellucid, and the Abſence or Privation-oÞ it Darkneſs : 

From which his Definition of Light, I cannot I confeſs, well. judge what his 
Theory of Light was; for this Definition is only made upon one Effect of 
Light, and dork not at all tell us under what Genus Light is put, nor what 
ars its Differences, nor what are the many why py it : So chat theſe are 
to be ſought elſewhere. And when we have ſeen all he has ſaid, of Light, we 
ſhall find our ſel ves as much in the dark as bef 7 
Naruzeof Light, he here conſiders Light only as it is in the Medium that con. 
veys it, y. in a Pellucid or Tranſparent Body, and ſo c. ir the A of 
y ; but what this Ac is, or how it comes into the Pellucid 


the perſpicuous Bod 
he tells not, that you muſt ſeek for elſewhere. However, theugh 


his, ; nor did perhaps under 


any plaufible or intelligible Theory of it, yet 


to me he ſeems to have light upon ſuch av Expreſſion 1 being 


you a Notion of it Definition of 
t you make almoſt . 


as to the Knowledge of the 


he has nor ' 
ſo particularly and pofitivelyexplained what he means by this Expreſſion of 
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Miecbanically and Geomerrically 2 more naturally and truly make out 
the Theory of Light than any. other E preflion or Explanation of wy fx ei- 
ther Ancient ot Modern Naturalift, #6: i, 5 i ν dias Light is the 
in- working of the Tranf} Body or Medium; that is, th: internal Action 
of the Pellucid or Tranſoarent Body, is that which is the Light of which we 
are ſenſible, or that Light which moves the Eye; And this irre is nothing 
but Motion, and this Motion is impreſſed by the Motion of the Lucid Body, 
and that Body is Lucid that has ſuch a Motion in it: So that Light in the ſhi- 
ning Body is a peculiar Motion of it, which can communicate it to the tranſpa- 
rent Medium, that is, to ſuch a Body as is fit to propagate it, and Light in the 
Eye is this Motion impreſſed on the Eye, by which the Brain or Axima becomes 
ſenſible of it. For if we conſider all the —_— th we ſhall at length 
be neceſſitated to come to ſome ſuch Conclufion : Nor can I conceive how the 
Phenomena thereof, can be by any other Hypotheſis but this of a propagated . 
Motion, be comprehended. And though even this be not without its Difficul- 
ties, nor is-it well conceivable how it ſhould be, if we confider the almoſt in- 
finite Difference between the Propagations of Light, and the Motion of any 
other ſenſible Body: Yet when we more attentively confider and weigh all the 
Effects and Proprieties thereof, and compare them with the other Effects, and 
Proprieties of more groſs, tangible and ſenſible Bod ies, we ſhall find that the Lex 
Nal use is the very ſame, by which both the one and the other Motions are go- 
verned ; and that there is here the ſame Regimen in Specie, though they differ 


y in Degrees. 


8 . A new Thewy 5. The firſt and moſt difficult Propriety of this Motion of all the reſt, is the 
| explained. almoſt incomprehenſible and unconceivable Extenfion thereof; which is as 
boundleſs and unlimited as the Univerſe it ſelf, or the Eæpanſum of all Material 
Beings: The Vaſtneſs of which is ſo great, that it exceeds the Comprehenſions 
of Man's Undesſtanding. Inſomuch that very many have aſſerted it abfolutely 
infinite, and without any Limits or Bounds, there being no bound ſet; but it 
may be conceived, that — may ftiH extend farther and farther continually, 
being as infinite as Quantity, which is by all concluded to be ſo, both as to 
its tneſs and Smallneſs : The Limits of which, cannot be either conceived 
or expreſſed ; for whatever can be conceived, may be expreſſed and computed 
by Meaſure and Number. Now here no Number can be 2 but there may 
be given both a greater and a leſs: As Unity, let it fignify never ſo great a 
Quantity, as a Foot, a Yard, a Mile, a Diameter of the Earth or of its Orb, 
may continually be increafed by Multiplication or Addition, ſo as to repreſent 
Tens, Hundreds, Thouſands, Millions, and fo onwatds of its Quantity. So 
be a Uniry taken for never ſo ſmall a Quantity, as a Foot, an Inch, a Line, an 
Arome, its Quantity may be till ſuppes d dimmifhable, either by Subſtraction 
er Diviſion ; and ſo a Tenth, a Centefme, a Thouſandth, a Millionth part of 
it may be conceived and computed. Now the Propagation of this Motion is 
coextent with it, as I ſhall aft&rwards prove. | | 
Io avoid the Incomprehenfibleneſs therefore of rhis infinite Extenſion of the 
Univerſe, and yet to make it as extenſive as Quantity it felf, Des Cartes has 
found out a new Term or Expreſſion for it, which he calls indefinite; which 
Notion diffefs only from infinite in this, that the one has abſolutely no Bounds 
or End, and the other that it can have none aſſigned. But in truth, they have one 
and the ſame Signifhcation, and that is that Quantity neither hath any Bound, 
nor can have any Bounds aſſigned to it by Humane Reaſon. And if Quantity can 
haveſno Bounds, then ody and Matter can have none, according to the aforefaid 
Author Des Cartes Opinion, Body and Extenſion, or 1 being the ſame 
thing: So that wherever Extenſion can be ſuppoſed, there alſo muſt be ſup- 
poſed a Body, and where there is no Body there can be no Extenſion, and con- 
tly no ſuch thing as a Vacuum or Space devoid of Body. 
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: ur whether his Notion be true or nor, tis not much to our preſent pur- 
poſe: For moſt᷑ certain it is, whether it be finite or infinite, the Vaſtneſs of it 
is ſo great that it exceeds our Imagination, to conceive of it truly as it is, and 


whoſoever has a finite and limited Conception of it, has a falſe one not ground- 
ed on Reaſon, but ſome precarious Opinion; for if we conſider firſt =_ —— 
| ance 
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Leftures of . Light. T1 
Diſtance between us and the Sun, which from the beſt and lateſt Obſervations 
in Aſtronomy, is judged to be about 10000 Diameters of the Earth, each of 
which is about 7925 Eggli Miles, therefore the Sun's Diſtance is 7 9250000 The Diſtance of 
Miles; and if we conſider that according to the Obſervation, which I publiſh. 75e Sten un- 
ed to prove the Motion of the Earth, the whole Diameter of this Orb, .. 
20000 made the Subtenſe but of one Minute to one of the fixt Stars, which can- 
not therefore be leſs diſtant than 3438 Diameters of this great Orb, and conſe- 
quently 68760000 Diamerters of the Earth: And if this Star be one of the near - 
eſt, and that the Stars that are of one Degree leſſer in Magnitude, I mean not 
of the ſecond, becauſe there may be man between the firſt and ſe- 
cond, be as much farther, and another ſort yer ſmaller be three times as far, 
and a fourth four times as far, and fo onward ; poſſibly to ſome Hundred De- 
of Magnitude, ſuch as may. really be diſcovered by longer and longer Te- 
ſcopes, that they may be 100 times as far, then certainly this Material Ex- 
panſum ; a part of which we are, muſt be ſo great that twill infinitely exceed 
our ſhallow Conception to imagine. Now by what I laſt mentioned, it is evi- 
dent, that Light extends ir ſelf to the utmoſt imaginable Parts, and by the help 
of — 7 Pray collect the Rays, and make them ſenſible to the Eye, whic 


are emi ſome of the almoſt inconceivably remote Objects: And fince 


we find, that ſtill longer and better Teleſcopes do diſcover to us ſmaller and 


ſmaller fixt Stars, which in Probability are farther and farthet removed from 
us, and that we cannot ſet Bounds to the Extent of it; it follows, I ſay, that 
the Extenſion of the Propagation of Light is indefinite, immenſe, and beyond 
our reach to conceive, yet nevertheleſs we ſee by clear Induction that fo it 
muſt be, though we do not preſently well conceive how. Nor is it only the 
great Body of the Sun, or the vaſt Bodies of the fixed Stars, that ate thus able 
ro diſperſe their Light through the vaſt Expanſum of the Univerſe: But the 
ſmalleſt Spark of a Lucid Bod ps ded | ſame thing, even the ſmalleſt 
Globule, ſtruck from a Steel 1 Flint, which is as ſmall as the Point of a 
Pin. For that produces as real Light as the other; and all Light propagati 
in Orben, that Point muſt do the ſame thing with every Point of the Sparſe 
cies of the Sun. Now that every Point of the Luminous Superficies does emit . 
Light in Orbem through the Diaphanous Medium, is evident from this, that 
there is no Point of the Ambient 227 Medium in which the Eye be- 
ing placed, does not ſee every Point of the Lucid Surface, and conſequently 
every ſenſible Point of the Superficies of the ſhining Body, does really propa- 
gate its Light thus in Orbew. Nor is this to be limited to a Point big enough 
to be ſenſible to the naked Eye; for by the Help of Microſcopes viewing a 
Lucid and ſhining Body, as a burning Cole, or a red hot Iron, or the like; 
one is able to diſtinguiſh Parts that ſhine 1000 ſmaller than we can diſtinguiſh 
with the naked Eye, and yet theſe may be diſcoyer'd and are viſible, and con- 
ſequently muſt radiate in Orben, as the bigger and more ſenfible Parts: So 
that hereby we are aſcertained by our Senſe, that the leaſt ſenſible Point of 
Body is able to affect the greateſt . of Nature. So it appears both to 
0 


our and our Reaſon, and therefore we cannot doubt it, but ſet it down 
as an undoubted Principle. 


— 


6. But then ſecondly, In the next place, this Propagation of Light which is i 
immenſe, is (in all Probability, and as far as Experiments, Obſervations and The han, 
Reaſons can aſſiſt us) inſinĩtely ſwift: Or we may ſay, that the Propagation h Tiff. 
thereof t the whole vaſt or immenſe Expanſum, as far as we can yet 
find, is made in a Point or Inſtant of time; and at the very Inſtant that the re- 
moteſt Star does emir Light, in that very Inſtant does the Eye upon the Earth 
receive it, though it be many Millions of Millions of Miles diſtant, ſo that in 
Probability no time is ſpent between the emitting and the Reception; for with 
this agrees all the Experiments that have been thought of for this ＋ and 
no one has yet proved it temporary, though many ways have been thought of 
for that putpoſe: And though the ingenious Monfieur Romer to have gamer' Ex- 
found a way, by which he hath experimentally proved, that this Propagation periment deub- 
is not inſtantaneous but temporary, and ſo thete is ſomewhat of time ſpent in ted whether 
the Paſſage of Light, from the iuminaring ObjeRt to the Eye or Body en. Ain. 


Lettnres of Light. 


, * 


lightned, yet if we examine his Experiment a little more confiderately we may 
find reaſon to doubt, whether he hath from theſe grounds fufficient to make 
ſuch a Conclufion. Certain it is, whether by it he proves the matter he aims 
at, or not: His Ingenuity in the inventing the way was nor leſs to be eſteemed 
and valued, than if it had ſucceeded ; nay, it is altogether as valuable, if by 


it we could prove that no ſpace of time were ſpent whilſt the Light is propa- 

ated ſuch a determinate Space, as if it proved it to be momentary aff mea- 
urable. For in all Inquiries of this Nature Truth is the thing fought after, and 
the finding of that is the Reward of our Endeavours : And therefore I would 
not be thought to examine this Obſervation of this ingenious Man, with any 
deſign to detract any thing from the Credit of the Obſervation, or the deſerved 
Reputation of the Author. But that I may firſt explain it to ſuch perhaps as 
have not heard of it; Secondly, that I may put ſome in ming of it, that per- 
haps may have forgot it; and Thirdly, That I may excite both, or either, to 
de mindful to make ſome farther Obſervations of their own of that kind, to 
ſee if by any means they can thereby determine this Queſtion, whether the Pro- 
pdgation of Light fot ſuch a determinate Diſtance, or th, be inftantaneous 
or temporary: For till that be proved poſitively, the true Theory cannot be 
toved, as we ſhalt afterwards Mew. Hi Way then which is printed in the 

ournal des Scayaxs at Paris, ahd fince in Egli in the 136th Philoſophical 
Tranſaction, is by the Light of the Sun reflekted from the Satellit of V, both 
when it enters and when it emergies out of the Shadow of the — of u, by 
which he endeavours to demonſtrate, that the time that Light ſpends in paſſing 
about zooo French Leagues, or 792537 Engliſh Miles, of 5280 Eggliſb Feet to 
> Mile that is, in paſſing 2 whole Nlameter of the Globe of the Earth, is lets 
than one ſingle ſecpnd, or the 60th part of a Minute of an Hour. 


But to conſidet a little fifrth& this ingenious Way of Monfieut Romer, I do 
very much doubt, that we are as much to ſeek for a true Theory of this Satel- 
lit of u, as we are of otit own Satellit the Moon, if not ſomewhat more, by 
reaſon that the Anomialy thereof may be complicated with more different Mo- 
tions than even this of the Moch, which is affected only by two Bodies, viz. 
the Sun and the Earth; whereas 1 am of Opinion, that the Motion of this in- 
moſt Satellit may be acted on alfo by the other three exteriour Satellits, and 
conſequently there will need other Equations arid Allowances to be made in the 
Calculation of its. true Place, befides the Allowances for the Influences of the 
Sun, and the Body of Jupiter, which whether he did conceive or take any 

izance of, I know not: And therefore unleſs we are aſſured of the trus 
1 times between the Eclipſes of it, we cannot make a certain Con- 
10n. i : Y . 

But ſuppoſing this may prove it to be temporaty, and not inſtantaneo et 
we find 2 is {o — * ſwift that tis beyond Imagination; for fo far * 
thinks indubitable, that it moves a Space N we to the Diameter of the Earth, 
or near 8000 Miles, in leſs than one fingle Second of the time, which is in as 
ſhort time as one can well pronounce 1, 2, 3, 4: And if ſo, why it may not be 
as well inſtantaneous I know no reaſon, unleſs it may be 1aid *tis inconceivable 
any Body can be infinitely fluid; which yet how it can be denied, I know not, 
unleſs we will allow a Vacuity, which the great Aſſerter of the Inſtantaneous 
Propagation of Light, Monfieur Deſcartes will by no means admit. Now that 
either there muſt be a Vacuiry, or an infinite Fluid, or elſe no Motion can be 
made, every way, will neceffarily follow from Geometrical Demonſtrations of 
the Proprieries 0 Figure: And therefore either infinite Fluidity muſt be allow- 
ed in Matter, or a Vacuity. Nor can this infinite Fluidity be evaded, by fay- 
ing, that there isa Matter indefinitely fluid, becauſe if indefinitely fignifies any 
thing leſs than infinite, the Demonſtrations holds good againſt it, as well as if 

25 lity'd finite. There is a neceſſity therefore of porn 7. either 
a Vacuity, 


| which impugns the very ground of the Cartæſian Principles, via. 
that Body and Extenfien are the ſame thing; or ſecondly, a Penetration of Di- 
manſions, wed is likewiſe contradiftory both to his and the Opinion of moſt 
eminent 5 in the World; or thirdly, a perfect Plenum but infinitely 
fluid, which 


concelve cannot be diſproved. But being proved, I ſhall after- 
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wards ſhew all the { and unconceivable Phenomena ot Light will be moſt 
clearly and evidently, and moſt demonſtrably made out; and not only the rea- 
ſon ſhown why its Extenſion is fo vaſt, but why its Propagation is ſo inſtanta- 
neous. Now though I cannot now ſtand to ſhew the Reaſons of theſe Con- 
dCluſions, 8 by a Methodical and clear Proceſs of Demonſtration they will be 
ſhewn to be as neceſſary Conſequences from undeniable Principles, as any Con- 
cluſion _ by Euclid in his Geometty, of which I ſhall have occafion to tpeak 
more largely. | 7677 | 
This being that we call Light, ſure if any thing may be call'd the Anima 
Mandi i Its Action being ſo neat of Kin to that of a Spirit, the whole Maſs be- 
ing in an inftant acted by it, and made ſenſible as I may fo ſpeak, of what is 
done in any one Point: go that Light may be ſaid to be told in toto & tata in 
qualibet parte, poſſibly with ſome kind of Plauſibleneſs. And yet after all this 
we may prove it to be purely co L, and ſubjected to the fame Laws that 
bulky, rangible, and groſs Bodies are ſubject ro. This may inform us alſo, 
how even the very remoteſt Star, and every one of thoſe indefinite Number of — , 
Stars may have an Influence every Moment upon this Ball of the Earth on 
which we tread, and every one upon every other, and all in Proportion Meaſure 
and Harmony, ſo they were made, and fo they are preſerved, o., zap de. 
r 


7. We come then in the third place to note, that this Propagation of Light, Propagation of 
whether it be inſtantaneous, as moſt probably it is, or tempotaneous, and re- Seb the 4- 
quixes 4 time ſomeway proportion d to its Diſtance, is not the Action of a Spi- 4 
rit but of a Body, and that it is ſubjected to the ſame Laws that other corpo- 
real Actions or Motions are ſubjected to, and conſequently is a Subject that 
falls under the Laws of Quantity, and there its Proprieties may be a fit Subject 
for Geometrical Exercitation. 3 ; 

And this appears firſt, for that its Power or Action is always proportionable . 
to its Ex n; now this in a free Pellucid Medium, is in a Du- 
plicate Proportion to the Di it acts reciprocally taken. | 

The Actions of Light are firſt; that effect it cauſes in the Eye, where it cre- 
ates 2 Paſſion which makes us ſenfible of Light, which Effect or Action of Light 
is ſometimes ſo very ſmall and curious, that we ſhould no way have been ſen- 
fible of it had not the Creator given us an Organ Paſhye by it, and fo fit to 
diſcover it, and had Mankind not had that Organ of Sight, no other part of 
our Body could have been ſenſible of that Effect, nor coul [ it ever have entred 
into our Imagination to conceive what way it were poſſible the Mind or Under- 
ſtanding of Man ſhould be informed af an Action a thoufand thouſand Miles off, 
at the fame Inſtant that it was there done, nor though it were a ſhorter way 
that this Information came, viz. $000 Miles which Monſieur Romer ſays he 
has proved, is paſſed in leſs than a ſecond of time: We could have had, I ſay, 
no Imagination.concerning ir, nor any Conception of the Poſſibility of the Ap- 
pearance of Light or Colours. Hence, To hint this only by the by, we cannor 
conclade but that poſſibly there may be many other Motions and Operations of 
Bodies at a diſtance, and ſeveral other ways by which the Bodies of the World 
may influence one another, though it has pleas'd God not to give us Organs or 
Senſes to diſcover and thereby many things that are accounted Sympa- 
thetick or Magical may be done by Natural Cauſes and Powers, of which we 
have no Organs to make us ſenfible. Now from divers late Diſcoveries about 
the influencing Powers of Gravity and Magnetiſm, to name no other at preſent, 
of which we have no Senſe that does immediately inform us; but we become 


„ nes of them by other means, than immediately by peculiar Or- 
gans of Senſe. | 


Now this Propagation of Light doth a& duplicately proportionate to the 

Diſtance from the Lbeid reciprocally; that is, the Strength of the Light at one 77 . 
Foot diſtance from the Lucid Body; is to the Strength of the Light at two Duplicate Pro- 
Foot as four to one, and to that at three as nine to one, and ſo forwards. So prrtion to the 
that the farther this Action is propagated, the more is it expanded, ratify'd, or ®"*- 
weakned. To explain this, Let us conceive all the Medium incompaſſing the 

| Lucid Body within the Compaſs of a Sphere of a Foot Radize, wy 


the 
ower 


Lectures of Light. 
Power of Light in the Lucid Point, thrown out and opened into a hollow Orb, 
which ſhall incompaſs this empried Globe of a Foot Diameter, poſſeſſed by the 
ſhining Body. The Thickneſs then of this incompaſſing Orb will be /c 2 _—. 
v/ c 1. the Expanſion of this Orb cauſes the fluid Matter that was in its place 
before to expand into a bigger Orb: The Thickneſs of which will be /c 3—v/c 2. 
and ſo onward. So that the Rarefaction or weakening of the Power of Light 
increaſes in Duplicate Proportion to the Diſtance, and that this is ſo does plain- 
ly appear by Multitudes of Experiments, which I ſhall have occafion to make 
uſe of hereafter. ; $% | 

The Addim of Next, Though ſo ſmall a Degree of this Power or Action as does affect the 

_ cer. Eye, doth not move or affect the other Senſes of our Body, yet is it not with- 

tain degree of Out its effect upon other Bodies, beſides that which it works on the acutely 

Heat. ſenſible Parts of the Retina of the Eye; for we find, that it alſo doth produce 

Hear, and every the leaſt degree of it carries along with it ſome, though ir be 

2 ſmall degree of Heat: Which degrees, if they are collected and concentred, 

do produce very ſenſible Effects both upon the touch, and alſo upon moſt other 

Bodies, whether fluid or ſolid : For we find it to rarify Fluids, and to melt, burn, 

and ſhatter to pieces the moſt ſolid Bodies: And therefore though the rarify'd, 

and ſmalleſt Dogne of Light does not actually produce ſenfible Effects, yet 
fince the Conſtipation, Multiplication, or collecting of many of thoſe together. 

It follows, that the leaſt Degree of Light has ſomewhat of Heat; and that the 

reaſon why it is not ſenfible, is only becauſe of its Smalneſs, and that it is be- 

neath thoſe which are before actually in the Ambient, even as in the 

Day- time we are inſenſible of the Stars, becauſe the Light of the Sun hath al - 

ready fill'd the Air with a ter Light : Not that they do then leſs ſhine up- 

on us than they do in the Night, for as I many Years fince here ſhewed many 
of them may be ſeen at Noon day, by the help of 2 And (as! ſhall 

a afterwards prove more ar large) there is no degree of Light, but has its'de- 

gree of Heat rtion'd to thoſe degrees of Light, which are concomitant to 
the degrees of the Light of the Sun. To this many have objected, that the 

Light of the Moon is ſo far from being actually hot, that it is actually 

cold, and rhe more thoſe Rays are condenſed the more is the Cold augmented ; 

And to this purpoſe Wepferas, in his Treatiſe De Apoplexia, relates a Story 

how by the collecting the Rays of the Moon there was produced an actual 

Cold, which was very ſenfible to the hand held in the Fc. Bur this he re- 

lates not as tried by himſelf, but by another Perſon ; but upon Inquiry further 

concerning this Matter, I cannot find there was any ſuch Matter certainly ob- 

ſerved. that the Obſervation is ſuſpected to have proceeded from ſome Mi- 

ſtake, and the Perſon ſaid ro have made this Obſervation, would not maintain 

any ſuch Aſſertion, and therefore though it might well ſuit with the Relarcr's 

Theory, yet till we have ſome more poſitive Proof of Matter of Fact, and of 

the Curiofity and Circumſtances of the Obſervation, I hope we may be diſ- 

penſed with, though we are not of his Opinion. 
the Rh Beſides, I have this to anſwer, That by divers Experiments purpoſely made, 
the Moon both by my ſelf and divers others, we could not find that the Rays of Light 
no ſenſible from the Moon had any ſuch Power of Cold as is pretended ; nor indeed could 
we find, that 1 Bs any ſenſible degree of Heat, for having made the Tryals 
with reflecting Concaves, which collected a great Quantity of the Rays, and 

concentred them upon a Thermoſcrope (which would be moved ſenſibly by a 

very little Alteration of Heat or Cold) I could not certainly perceive any ſen- 

fible Variation, though the little accidental Changes of Hear or Cold in the 

Ambient Air, were very ſenfible by it; ſo that whatſoever may be pretended, 

4 — ſufficiently aſſured there is no ſuch cooling Quality in the Light of the 

oon. 
No that the degree of Heat, if ion d to the degree of Light, as in 
the Sun muſt be very ſmall, and confequently wholly inſenſible — us will 
lainly appear, if we conſider what Rarefaction of Light is cauſed by the Re- 
jon from the Body of the Moon. And how ſmall a Quantity of the Light 
of the Sun, which falls upon the Moon is reflected to us: For if we confider, 
that when the Moon is full, and ſo all the Hemiſphere of ir viſible to us, is 
inlightned by the Sun, that the Quantity of Light which falls upon — He- 


od » > 
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miſphere 'of the Moon is rariſied into a Sphere about 228 times — in Dia 
meter than the Moon before it arrive to us, and ly that the Lig. 
the Moon is 204368 times weaker than the Light of the Sun; and conſequent: 


ly, that there muſt be 104268 full Moons to reflect a Light as ſtrong upon 


the Earth at Midnight as the Sun doth at Noon day: And therefore tis no 
great Wonder, if a 104368th part of the Heat of the Suns Rays is not felt by 

us. This would be the greateſt Sttengrh of the Moon's Rays, fuppofing no 
part of the Sun's Light were loſt in the Body of the Moon, but that all were 
reflected; but then if a part of it be there loſt, it will make the Diſproportion 
conſiderable greater, and conf tly leſs fenfible: Though therefore we are 
not ſenſible of the Heat of ttiat Light, yet we gre not to conclude it without irs 
due Proportion of Heat. bf 2 1 

The {ame Reaſon may be valid, why the Light of Glowarms, rotten Wood, 
Fiſh, and the Late invented Phoſphoras, do nor at all affect the touch with 
their Warmth: For though that of Heat be proportion'd to their degree 

of Light, yet their Proportion of Light is fo ſmall, that tis not to be ĩmagin d 
it ſhould produce any degree equivalent to that which is in the Air that incom- 
paſſes our Body. ' 
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3. This Inſtantaneous Propagation of Light is in the next place in ſtraight The Propage- 


Lines, every way from the Radiating Lucid Point, through a uniform pellucid 


of Uebe. 


Medium. With this agrees the Judgment and Conſent of all, both Ancient and ;; my . A 


every way in ſtraight Lines from the Luminous Point, whether they ſuppoſed ir 
a Flame, as divers of the Ancients; or whether they ſuppoſed it a Flux of A- 
tomes, as the Eprcureans, or Species, as the Peripateticks, or the Motion of a 
ſtagnant Body, as the Carte ſians, and our Country- man Mr. Hobbs; they all 
ſuppoſed it to paſs in ſtraight Lines, though ſome of them ſuppoſed thoſe Lines 
to be but Phyſically ſuch, that is, fo that the whole made a ſtraight Line, 
though the imperceptible parts thereof might be a little bended by rhe Poſition 
of the Pores, as the Atomiſts ſuppos d, or by the Form of the conſtituent Parts 
of the pellucid Medium; as the vt tans, who imagined the ſaid Medium to 
conſiſt of ſmall Globules contiguous to each other. And with this alſo agree 
all Obſervations both in the Heavens, and on the Earth, nor have any Experi- 
ments or Obſeryations hitherto contradifted it. Now though the Propagation 
of Light at a great Diſtance ſhould be temporaneous, and ſo be ſome confide- 
rable time in coming from the Luminous Body to the Eye, and thence that the 
Morning Object ſhould not be in the ſame place that it appears to the Eye, yet 
this hinders not but that; that temporaneous Propagation may ſtill be made in 
a ſtraight Line, there being no Cauſe aſſignable in a uniform ſtagnant Medium 
why ir fhould be otherwiſe. | : © TOY 
ut then this hinders not, but that this ſtraight Line may be bent by a Dit- 
form Medium. 5 1 : 
In the next place therefore, the Propagation of Light is various ways affect- 
ed, and fo the Straightnefs of the Rays is changed and diverted another way. 


„ 
Modern Authors, that have written of this Subject, all conclude it to radiate nauus Made. 


1ſt. By a Medium not uniform and homogeneous, the Ray is bent from a B 4 Difform 
Medium the 
Ray is bent in- 
to a Curva 


ſtraight Line into a Curve, which I have long fince proved by many Obſerva- 
tions and Experiments, and publiſhed in the Year 1664. This Paſſion of Light 
from a difform Medium, I have called Infledior ; and ſhall hereafter have oc- 
cahon more fully to treat of it. | | 

20% The Straightneſs of the way of Propagation is broken, ſhort as it were, 
and diverted another way by its paſting out of one uniform Medium into ano- 
ther uniform Medium. This is call'd Reſraction of the Ray, whereby the 
ſtraight Line of Propagation is at the Superticies of the two contiguous tranſpa- 
rent Mediums diverted ſome other way within the ſecond Medium, which 
makes an Angle at the Superficies w the former Rays continued. 

30%, The Ray is broken and diverted another way by its meeting with a Me- 
dium unfit for admitting the Propagation of Light through it ſelf, and thereby 
the Ray is kept within the firſt Medium, but at the Swperficies is with an An- 
gle diverted and bent ſhort another way, ay is called Reflettion. 
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4h, The Ray is impeded, ftopp'd, deaded; or abſorpt by meeting with a 


Body unfit either to propagate it through it ſelf, or reflect it into the firft Me- 
dium, which may be Mortification or Extinction, of this kind are blank 
Bodies, and divers others which retain and keep it for a long time, and do not 
they keep that Form, return or communicate it to any other. | 

50% The Ray is diſperſed, 1 and 1 by its Refraction at the Super- 
ficies of a ſecond Medium, from a Line is opened into a diverging Super- 
ficies, and ſo obliquated, whereby the Appearances of Colours are pro- 
duced. 5 1 
6ly, The Rays of Light are imbib'd into, and receiv'd by a ſecond Medium, 
and thence returned again by dggrees after they have remain'd a confiderable 
time in the recipient Medium, as in the Bononia Stone, and ſome of our late 
invented Phoſp | 


Of each of theſe, I ſhall more at large diſeourſe, and explain the particu- 
lar Cauſes and Reaſons of theſe Affections, and the Rules, Laws, and Limits 
of their ſeveral Powers. * 
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Containing the Lectures of Light read about Mi- 
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1. The true Method of acquiring Knowledge, is examining the In 
| that it is ſo, and then the n why 34 2 The Bodies from 
whence Light proceeds, as firſt the Sung its vaſt Bigneſs and Diitance 

from the Earth, emits _— every way equally in Orbem, is ſubjeF to 

Changes from its Spots which are at large deſcribed ; with their Mo- 

tions Nature, and of the Sun's Rotation. 3. That the Rays of the 

Sm carry Heat as well as Light, that the Sun has Heat really, and 

that it is not produced by the Reflexion of the Rays from the Earth; 

why the upper Air colder. 4. That the Sun is incompaſſed with an At- 
moſphere, or ſomething: analogous to it, the Limb which appears to ws 
is that of the Atmoſphere, more of the Spots : The Sun agrees with the 

Earth in moſt Particulars except Light, why the Light of the Sun is 

moſt inſiſted on. 5. Farther Reaſons that there muſt be a fluid Body 

#ncompadiſing the Sun, with a farther Explication of the Spots, that they 

are not Planets like the Body of Venus or Mercury in Sole, tho' there 

may poſſebly be Planets nearer the Sun than them which the Author ſees 
no reaſon to believe, theſe Spots are within the Atmoſphere of the Sun, 
and much of the Nature of Meteors, a farther Confirmation that there 
is 4 ſmall tranſparent Shel or Atmoſphere about the Sun. 6. That 
within this Shell is a ſolid Opaque Body, ſolid from its Rotation, Fix- 
edxeſs of its Axis, and its New of Gravitation, Opaque from the 

Spots not appearing thro it. 7. Eight Particulars, wherein the Sun 
and Earth agree, and three wherein they differ. 8. Suppoſing the Sun 
compoſed of Nitrous and Sulphureous Particles, and ſet on Fire, all the 

Phenomena thereof may be explained, the Proportion of the Diminution 
7 the Aion of Light in Proportion to the Diſtance from the Luminous 

ody demonſtrated, and that the Light of the Sun is from an actual 

Fire, or Diſſolution of the Superficial Parts thereof, with an Oljection 
againſt it anſwered. R. W. | | 


1. 1 Have begun in my former Lectures to enumerate and explain to you 

ſome of the Proprieties of Light, and to obſerve to you whar it effects 
and performs, which I have done in order to ſhew how, and by what means 
they are performed, and from what Cauſes thoſe Effects proceed. Firſt, to ex- 
plain to you the zn, and ſhew you that ſo and ſo it is, and then the u, how 


and why it is ſo. 
This is che true Method of coming to the Knowledge of all the Operations The rae 3+ 


of Nature. and therefore whoever g 
Priori to this firſt of the Cauſe, and then to deduce the Effects from it, 


great 


des the other way to work, and begins a 7% , acg 
as a Know!” 
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great Man has done, or at leaſt would de thought ſo to have done; begins at 
the end, and at length when he came to the ultimate and moſt vifible 

he found himſelf, or at leaſt moſt Men have found it for him, that 
he was much at a loſs and unable to gut out, and extricate himſelf. 

The Works of Nature are a great L th, which is already built and per- 
fefted, their ways are determined and ed by impenetrable Walls; and 
there are no new to be made, other than what are already fut: He 
therefore that ſhall think rg ye to fly and tranſport himſelf over theſe 
Walls, and ſet himſelf in the very middle and inmoſt Receſs of ir, and thence 
think himſelf able to know all the Meanders and Turnings, and back 
again to get out; will find himſelf hugely miſtaken and puzled in finding his 
way out again. N 
| — he, that would march ſecure, muſt firſt find ſome open and viſible 
Entry, and there enter with his Clew and his Inſtruments, and take notice of 
what Turnings and 42 he finds, and fee how far he can proceed in this 
and that way, before he finds a ne plzs ultra; then ſetting down and protract- 
ing all the ways he has there gone, and what he has there met withal, he muſt 
return by the help of his Clew and try another Paſſage, and do as much there, 
and fo a third and a fourth, and fo onward, ſetting down ftill and protrafting 
his ſeveral Eſſays; by comparing of all which together, he will at laſt be able 
to give you the true Ground plat of the whole Labyrinth, and thereby to tell 
you which is the right and which is the wrong way to find the middle or Cen- 
ter : Which is the neareſt and which is the fartheſt way about, which is the 
plaineſt and eaſieſt, and which the ruggedeſt and the moſt difficulteſt, which 
the lighteſt, and which the darkeſt Paige. and all the Occurences you will 
meet withal in the ways. | 

The moſt of our Philoſophers that have hitherto written, have gone the o- 
ther way to work. They have begun from ſome inward part of the Labyrinth, 
having made ſome ſmall Entrance, and have thence thought they knew the 
whole Fabrick, and to have found the way out again by the help of their Me- 
mories, neglecting or deſpiſing the Clew, the pals, the Circumferenter, 
and the Chain, whereby to obſerve Meaſure, and ſet down all they obſerved in 
their way : And have thereupon feigned a way, and have made to themſelves 
a Labyrinth, and have preſently given you a Deſign of the whole. But alas, 
this Labyrinth was in their own Mind, and not of Nature's making, and how 
perfect ſoever they are in their own Method, they are altogether to ſeek in 
that of Nature. : | 

Thus the Pyrhagoreans were puzled with their Numbers; the Per:patericks 
with their Four Elements; the Eprcureans with their Atoms; the Chymzſts with 
their three Principles, Salt, Sulphur, Mercury; Prolomy with his Orbs and 
Epicycles; Kepler with his Harmonicks; Guilbert with his Magnetiſms; not 
to name many of the Ancients, ſome whereof would reduce all from Fire, o- 
thers from Air, and others from Water, ſome from Heat and Cold, others from 
Light and Darkneſs, others from Good and Evil, but all fell ſhort of the true 
Explication of Nature. 

e therefore that would make a thorough Diſcovery, muſt begin from the 
molt ſenſible, obvious and plain Effects of Nature; of theſe he muſt make 2 
_—_— Inquiry, firſt what is done, and then as near as may be how tis 

one. 
Our pteſent Inquiry therefore being after the Nature of Light: To proceed ac- 
_ cordiag to the Method I have now been ſpeaking of to you, we muſt firſt inquire 
and ſearch on the outſide of this Labyrinth, and ſee what Entrances or inlets 
there are by which, we 2 into it; that is, we muſt inquire what are 
the mott obvious and ſenſible Effects of it: Theſe muſt be all, if poſſible, found 
out, enumerated, and fer down. Secondly, Every one of theſe again muſt be 
more ſtrictly examined, determined, and ſtated, and the Limits fer, its Maxi- 
mum and Minmam demonſtrated ; its comparative Likeneſs and Unlikeneſs to 
the Proprieries of other Subjects taken notice of, and recorded; its Congru- 
ents or Opponents, or its Promoters or Retarders; its Contraries and Deſtroy- 
ers; and the like muſt alſo be examined, and all theſz muſt be Methodicall 
Diſpoſed and Regiſtred into fit Tables, that fo out of theſe ſound Materi 


choſen 


Lefures of Ligbe. | ; 
choſen: with t, examined with Strictneſs, cleanſed and fitted with 
great Sedulity Reaſonings, we may raiſe a ſound and lafting Structure 
that no Age or right Reaſon ſhall overthrow or deſtroy. 
Such are the Fabricks raiſed by Geometry, thus Euclid's and Archimedes De- 
monſtrations, none fince have been able to diſprove. This Learning which was 
{aid to have been brought firſt out of Egypr, was poſſibly known before the Py- 
ramids were built, and may laſt when not a Duſt of thoſe maily Piles may be 
left undevoured by Time, for Truth always was, is, and ever will be the 


2. To find the Nature of Light we muſt examine firſt, what it is in the Lu- 73. Baie, 
minous Body that is the Fountain, and emits or cauſes it; Secondly, what it is from whence 
in the Medium that propagates and conveys it; and Thirdly, what it is in the Liebt proceeds. 
Eye, or the ſubjedt that receives it, and is affected or aQted by it. 

The firſt thing then I ſhall take notice of, is of the Bodies from which Lht 
—5 as from the Fountains; whence it has its Original and firſt Spring. 

amely, of ſuch as we have no ſenſe that informs us, that tis brought into 
them from any other place, but ſeems to be there generated and produced. 

Theſe Bodies are very many, and very differing in their Conſtitutions, and 
therefore the Enumeration of them, and ſome of their Proprieties may be a great 
help to us to judge of the Nature of Light. JK 
he greateſt and moſt remarkable of all (ar leaſt gzoad nos) is the moſt glo- The welt Big - 
tious Body of the Sun; which from the glorious, great, and powerful Effects nes of the Sun 
of it upon this World or Earth, on which Mankind is placed, was by the Hea- 2 
thens, Romans, Greeks, Perſians, &c. eſteemed a God, and ſo worſhipped . 
and adored; but under various Names, as Jupiter, Apollo, Phæbut, Phaeton, 
and ſeveral other Names, all of which ſignified the Sun. As Juno, Venus, On- 
thia, Diana, &c. fignified the Moon. The things obſervable in this Body, be- 
ſides its Light, are firſt, that tis the greateſt Body we yet know in the World, 
of whoſe Magnitude we can have any tolerable —— It being very much 
bigger than all the Planets together, viz. B, K. d, the Earth, 2, , and their 
Satellits, vis. thoſe of b, , and the Earth, and may be poſſibly bigger than 
any fixt Star, of which by and by. : 

The Bigneſs of it is colleſted from its Diftance, and the Angle, under 
which it is ſeen. The Diſtance is by ſome of our late Aſtronomers, who have 
been more than ordinarily curious in their Obſervations, Judged to be about 
ro000 Diameters of the Earth diſtans from us, and the Angle under which it 
is ſeen about halt a Degree: Its Diameter therefore muſt be about Ar part of 
its Diftance, and conſequently about 87 times bigger than the Diameter of the 
Earth, its Body therefore being Spherical, as I ſhall ſhew by and by, muſt be 
87 times $7 times 87, that is, 658503 times bigger in Bulk than the Body or 
Globe of the Earth: And therefore the Surface of it, which is the part that 
| Light, is 7569 greater than the whole Superficies of the Globe of the 

h. Now almoſt half this Superficies is ſeen at once, and therefore that 
part is near 3784 times bigger than the whole Superficies of the Earth. Now 
every part of the whole Superficies of the Sun does ſhine, and emir on, > every 
way in Orben, which will be probable from this, that a very large Zone of 
the Sun doth ſo; and therefofe fince all parts of the Sun ſeem to give Light 
alike,vit is more than probable, that every other part of the Sun's Surface dath 
the fame thing. Now before I demonſtrate this, I muſt note to you another 
Propriety obſerved in the Body of the Sun, which is neceſſary for proving both 
the real Bulk of its Body, and the radiating every way of the Superficial parts 

of it. It is obſerved then, that there ſometimes happen to be ſeveral dark and 
dusky Spots vifible upon its Surface, whoſe Paſſage over the Sun have been by 
Teleſcopes and other Inſtruments curiouſly traced and calculated, by which it 
plainly appears, 1ſt, That this Body we ſee, which appears only as a Plain, is 
2 Globous and Spherical Body; and this becauſe the ſaid Spots are obſerved to 
paſs over its Face with a Motion proportion to a double Line of Sines, or as 
they muſt appear, ſuppoſing they were placed upon a Globe appearing under 
that Angle, and equally turning round upon an Axis. This is yet farther con 
armed by the Alteration of the Shape of Lg Spots, when they are _— > 
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Fo Changes and 


of the Spot's 


ſeen in it, 


An Account 


"Limb, and fo are pofited obliquely from what 


they appeared in the middle, 
and ſo directly faceing us; which Alteration perfectly anſwers to the Shape 
of ſuch a Spot, made upon the Face of a Globe, and by turning the Globe, 
altering the Poſition of it to the Eye. Theſe tell us further, that this vaſt 
Globe makes a Revolution in 25 Days, or thereabouts, upon an Axis obliquely 
poſited to the Ecliptick; whence ir is plain, as I noted before, that all parts of 
the Sun's Surface do ſhine, for that they are ſometime or other ſeen. 2dly, 
There being no part of the Sun's Surface lying hetween the two Tropicks of 
the Earth upon it, but is ſometime or other ſeen in all the Poſitions of a Hemi- 
ſphere, and yet — ſeeming as far as we can diſcover, equally giving 
Light; it follows, that all thofe parts at leaſt do emit Rays of Light n Orbem 
the like may with all manner of Probability, be concluded of all the reſt. 

The next thing then I ſhall obſerve is, that this great Body is ſubject to as 
great Changes in its ſuperficial parts, as any that happen · to the 11:perficial 
pafts of the Earth, and conſequently may have Generations and Cc rruptions, 
or Alterations, as do happen here upon the Earth. This is evider.c by thote 

t Spots which, as I have noted to you, do often appear upon the Face of the 
Sun, and move along with it. 

Theſe are of no certain Figure, nor of any certain Bigneſs, but ſometimes 
bigger, ſemerimes leſs, ſometimes more appear, ſometimes fewer: Sometimes 
darker, ſometimes dusky, ſometimes brighter. Moſt of the dark have about 
them a Duskineſs at a certain Diſtance, which does ſometimes remain after the 
dark one be quite waſted, as they are found ſometimes before the dark appear. 
Some of theſe Spots have been obſerved to turn into Spots brighter than the reſt 
of the Sun's Surface, but eſpecially when they approach the Limb of the Sun, 
where alſo many of the dusky ones appear, and more than uſually upon the 
middle parts of the Sun. Both the dusky, and eſpecially the brighter parts, 
are obſerved to ſtay fome of them confiderably longer in the Limb of the Sun 
than they ought to do, according to the Theory of moving upon and along with 
the Szperficies of the Globe: But they are never ſeen to appear without the 
Limb, but within the edge or in the very edge of the Sun, without making any 
Protuberance. The brighter Spots are obſerved to appear brighter towards the 
Limb, and ſometimes to appear in it very bright. 

They are obſerved always to paſs over the F&e of the Sun, from the Eaſt- 
fide towards the Weſt, ſometimes in a ſtraight Line, and ſometimes in an Ellip- 
fis when they move regularly, but they are alſo ſomerimes obſerved. to decline 
out of thoſe Lines, and ſwerve ſometimes towards the North, and ſometimes 
towards the South, but never to go the contrary way. 

Sometimes one of theſe Spots divides into many, which ſeparate from one 
another, and ſorfſerimes many of them coaleſs, and joyn together in one. 


From all which Appearances, it is very evident, Firſt, That theſe Spots are 
Bodies moved upon, or in ſome fluid Body: ſomewhat of the Nature of thoſe 
we have upon the Earth, as to Fluidity, vis. Air or Water, though poſſibly 
the fluid, may differ from theſe Earthly Bodies in other Qualities. 

Secondly, That theſe Bodies are either opaque, and ſo hinder the Lighe of 
the Sun to paſs through them, or elſe they are incombuſtible and dark Bodies, 
which will afford no Light at all for a certain tine, and do as it were quench 

deaden that part of the Sun where they riſe. * 
So that though the Face of. the Sun be the moſt glorious and vivid Light 


the Spots in that we are ſenfible of in the World, yet fince the Diſcovery and Uſe of Per- 


the Sun. 


perfect dark Spots, which alloxontinue to increaſe ſometimes ſo big as to co- 


ſpective Glaſſes it has been obſerved, not to be free from ſome parts that are 
dusky, and ſome perfectly dark, and ſome other parts that are obſerved to give 
a brighter Light than even the clear Face of the Sun it ſelf : The former are 
called Nebulæ or Clouds, the ſecond Maculæ or Spots, and the third Facu/e*or 
Blazes. Theſe have been obſerved by Schiner, Galileo, and others, to be gene 
rated 1 and down in various parts of the Sun's Face, and to increaſe and grow 


bigger ſometimes, and ſometimes to grow leſs, decay and vaniſh : Their In- 
creaſe is ſometimes from a ſmall Cloudineſs, to increaſe larger and larger, and 


then in the middle ſomerimes, and ſomerimes in various parts of ir, to have 


Ver 


— 
** — 


— — — — 
Leftures of Light. 837 
ver a part of the Sun equal to all Europe, and ſometimes to be bigger than all 3 
the Superficies of the Earth, thoſe Spots do ſometimes coaleſs and joyn all. in- | A 
to one, and ſometimes divide and 'ſeparate into divers, and part aſunder Eonfi- 4 
derably : And again, at other times many of thoſe Spots which are generated 
ſeparately, do meet together and make one great one. Theſe appear ſometimes 
- of a dusky Red, ſometimes Yellowiſh, ſometimes of a dusky Blew, and vari- 
ous other Colours; their Shape is very irregular, and. ſcarce any two alike, not 
unlike the upper fides or edges of the great white Clouds we uſually ſte here 
in the Summer-time : Yer generally the — the Marulæ or darkeſt Spots, 
are very defined, and this Spot is perſectly to the very edges; but always 
about theſe edges to a certain Diſtance, which is much the ſame, be the Spot 
bigger or leſs there is a dusky bordering, which is likewiſe ſhaped atcording 
to the edges of the Spot, and is all of an even Darkneſs or Duskineſs. The 
Faculæ are not defined but uneven, and uſually appear brighteſt towards the 
middle. The Shape of theſe Spots ſometimes continue much the fame for ſome 
Days, but yet ſeldom without ſome Alteration: So that indeed they ſeem to 
be always in a State of Mteration, but ſomerimes quicker ſometimes flower. 
From the Obſervation of them in ſeveral parts of the Sun, it is moſt demon- 
ſtrably evident, that they have ſome kind of Thickneſs, but very ſmall in com- 
pariſon to their Breadth ; for as they approach rowards the Limb, they keep 
their extent toward the North and South, but diminiſh towards the Eaft 
and Weſt, in the ſame manner as a broad flat Body would do if variouſly po- 
fited to the Eye: Inſomuch as ſych as are towards a round appear by degrees 
to turn to a longer Oval, almoſt all in the edge appear a Line bended circular- 
ly, which is an evident Proof that the Motion of them is on a Spherial Surface, 
and not a plain, for if it were on a plain the Shape of them would receive no 
other Alteration at the Limb of the Sun than it would at the middle. And 
from hence alſo we have a good Argument, that the Body of the Sun is a Globe, 
and not a plain flat round Superficies, as ſome of the ancient Philoſophers are 
ſaid fo have aſſerted it; nor a round Hole bored through the dark Shell of the 
Univerſe, to let through the Light of the Celum Empyreum, which ſome o- 
thers of them are ſaid to have aſſerted, ſuppoſing alſo the fixt Stars to be no- 
thing elſe but ſmaller Holes through this dark Shell. But theſe Conceptions 
as too rude, groſs, and ſavouring of vulgar Conceptions, I paſs over and pro- 
ceed to obſerve to you further, that theſe Spors of the Sun are obſerved to 
move generally all from Eaſt to Weſt, and over the Face of the Sun, ſometimes 
coming in at the Eaſt Limb, and in 12, 13, 14, or 15 Days to move to the Welt 
Limb, and to perform this Motion regularly for the Moſt part, according to 
an order of Sins, the Radius of the Sun being for the Radius, and the Order 
beginning from the Center, which is another Demonſtration that their Motion 
is on the Syperficies of a Sphere, and that they move on it almoſt equal Spaces 
in equal times, I ſay almoſt equal; becauſe they have a kind of Motion of 
their own, whereby they are ſometimes as it were promoted and ſometimes 
hindered, ſometimes carried a little towards the North, and ſometimes a little 
towards the South. This Motion Of theirs from Eaſt to Weſt, over the Face . 
of the Sun, ſomerimes appears to us to be made in a ſtraight Line, which hap- 
pou when the Earth is in that part of the plain of the Ecliptick, which cuts the 
lain of the Equinoctial of the Sun's turbinated Motion, which is twice a Year, 
vi. in the beginning of June and December ® At other times the Line of the 
Motion of them is incurvated and bent into an Ellipſe, which is greateſt when 
the Earth happens to be in thoſe parts of the Ecliptick, which are the extream 
Limits of it, compar the Plain of the Sun's Equinoctial, which is alfo 
twice a Year, viz. jn The middle, between the Nodes, both Plains paſſing 
through the Center of the Sun, that is, about the beginning of March and Sep- 
tember. From whence alſo is deduced another undeniable Demonſtration, that 
the Sun's — is Globular, and that it moves round upon its Axis from 
Welt to Eaſt, as the Earth and Jupiter alſo are proved to do. And another 
Remark is likewiſe evidenced, that this Axzs of the Sun's turbinated Motion, 
remains fixt and difected toward the ſame parts of the Heavens. In the Gme 
manner as the Axis of the Earth is obſerved to do, and likewiſe the Axis of * 
and h, fo far as we can yet diſcover by the Spots, Ring, and the — 4 
| thoſe 
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in which they were 29 Days betore or thereabouts. 


thoſe Bodies. So that the Method of Nature in moſt things agrees both in our 
and other Globous Bodies of the Univerſes There is yet one Obſervation more 


concerning theſe Spots, which further confirms this Deduction, and that is that 


there is a certain torrid as I may call it from its Similitude to the torrid 
Zone of the Earth, wiz. a certain Space or Breadth on each fide of the qua- 
tor of the Sun towards the North and South Poles, in which theſe Clouds, 
Smokes, Blazes, or Spots are obſerved to appear mott : Whereas without thoſe 
Limits, or in the two temperare they appear more ſeldom, and thoſe 
which * are only Nebulæ or Clouds; but in the two Polar Zones thete appear 
none at all. | | 2 

How great a Similitude there appears in this with the Globe of the Earth, 
I need not now inſiſt on, only I ſhall make this Remark by the by from this 
Similitude, that though all. that have hitherto ſpoken concerning this Subject, 
have concluded that the time of the Revolution of the Sun's Body upon its 
Axis, is to be deduced from the Revolution of ſome Spots that have laſted 
more than quite round the Body of rhe Sun, and come to the ſame Place again, 
muſt upon this occafion, 
I fay, remark that here upon the Earth, between and near the Tropicks, we 
always have a continual Brieze of Air, which moves from Eaſt to Weſt ; which 
upon very good Reaſon is concluded by Galileo, and moſt of our Modern Natu- 
raliſts, to proceed from the Earths moving from Weſt to Eaſt, and ſo leaving 
the Air behind, which lagging of the Air is yet much more conſiderably felt 
and perceived in the higher Parts of it by the Clouds, and by the Paſſage of 
it over the tops of high Hills. So that if theſe Spots be Clouds or Smoke, or 
ſomewhat Analogous to them, rais'd into the Air, Atmoſphere, or fome Fluid 
Analogous to the Earth's Atmoſphere, as I ſhall obſerve by and by, then may 
the Motion of the ſolid Globe of the Sun be. confiderably ſwifter than thoſe 
Clouds appear to be carried, and inſtead of being 25 Days, poſſibly may make 
a Revolution in 20 Days or ſooner. ä f 

Theſe Particulars I have here mentioned, I could have more largely de- 
monſtrated to you by Schemes and Figures, whereby every Particular I have 
aſſerted of this Matter might have been more fully ſhewn and explained. But 
I do rather avoid it; Firſt, becauſe in Demonſtrations of that kind very few 
Auditors are able to go along with the Deſcription and Quorations of Lines 
and Letters in the Schemes; and Secondly, becauſe it ſpends more time with 
much leſs Advantage to the Auditory. | 


The Suns Rays 3. I ſhall then in th& next Place remark to you, That the Rays of the Sun 
carry Heat as are obſerved to carry with them Heat, or to produce it in the Bodies upon 
well as Liebt. which they fall, eſpecially if they be collected by the help of a reflecting or 


have nor been wanting divers Men who would needs 


a refracting Burning glaſs: Inſomuch that by thoſe means ir is eaſy to ſer Bo- 
dies into an actual Flame and Fire; nay, not only to ſet Bodies on fire and con- 
ſume them, but even to melt the moſt ſtubborn Bodies. Inſomuch that none of 
the Metals, as Tin, Lèead, Silver, Braſs, Copper, Iron, Gold, are able to in- 
dure it without being in a Moment almoft melted, and nor only theſe, bur 
Stones, Clay, Flints, Bricks, and almoſt all other Bodies that will not burn. 
will by the Power of the Sun's Rays, collected with a Burning-glaſs, be mel- 
ted and turned into Glaſs to Admiration. Nay, tis poſſible by this means to 
augment the Heat to almoſt anyAafiigned Degree, and poſſibly ſome hundreds 


times more than tis poſſible to perform by all the Artificial Fires that can be 


made with any combuſtible Materials we yet know Of which Effects, and 
the Cauſes and Proprieties thereof, more hereafter. Mu after all this, there 
perſwade us, that not- 
withſtanding alt theſe Obſervations the Body of the Sea has no Heat, nor have 
the Rays themſelves, but that they produce Heat and Fire only by agitating 
the Boy upon which they fall, and are reflected; and this is the Reaſon (ſay 


they) why the upper Parts of the Air are ſo very cold, and the under Parts 


next the Ground are fo very hor, for the Rays of the Sun, ſay they, being in 
themſelves perfectly told in paſſing thorough the upper Air; and being nor re- 
f=Red, they cauſe no Agitation or Hear, bur heing reflected from the Earth in the 
under Parts of the Air, the croſs Agitation cauſeth the Parts of the Air to beat one 
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againſt another, and this cauſeth Heat much in the fame manner as 2 Hint a 
Steel being ſtruck one againſt another, though neither of them be hot before 
they meet rogether; yet when they meet, produce both Heat, Fire, and Light, 
though there were no ſenſible Signs of any of theſe before, and ſo a piece of 
cold Iron may by being hammer'd on a cold Anvil with a cold Hammer, very 
nimbly and ftongly, be not only heated fo as to burn ones Fingers, and to fire 


Gunpowder, but to be viſibly red hot : So that though the Hammer and the 
Anvil were both in themſelves devoid of Heat, yet their Motion does produce 


it on the Iron. To this it may be auſwered, that as to the Warmth of the Air h/ the upper 


the reaſon is plain from this, that the Air near the Earth is warmed by the 
Heat of the Earth, and being not ſo ſwiftly moved and changed for cold Air, 
as that which is at the tops of Mountains, or of very high Towers, which is 
alſo further removed from the warm Surface of the Earth : But that the Rays of 
the Sun will do the {ame thing as to burning of any Body by the help of a refract- 
ing, burning Glaſs at the top of a Hill or Tower, there is no manner of reaſon 
to doubt. *Tis, I think, ſufficiently evident to all the World, that Heat is con- 
vey'd by the Sun Beams as well as Light, and that thoſe Beams both of Light 
and Heat are emitted by the Sun, and therefore we have no more reaſon to be- 
tieve, that the Sun has no Light than that it has no Heat. 

4. All theſe Circumſtances conſider d, it ſeems very reaſonable to conclude, 
that the Superficies of this great Body of the Sun is incompaſſed with an Air or 


at the bottom, and the Coldneſs at the top of the Mountains, or high Towers, 4# is colder. 


That the Sun 


has an Atmo- 


Armoſphere, or ſome other fluid Body or Menſtruum, even as this Body of the ſphere, or ſame- 
Earth; and that this Atmoſphere, though poſſibly 80 times thicker than the #hing like it. 


Thickneſs and Height of the Armoſphere about the Earth, yer compared to the 
Vaſtneſs of the Diameter of the Body, it becomes wholly invifible to us, though 
aſſiſted with our beſt Teleſcopes : And beſides, tis not to be doubted, but that 
being very near the Body, and having reflective Parts in it, it muſt of ir ſelf 
look as bright as the very Body it felt, and conſequently that the Limb thereof 
which appears to us is rally the Shell of the Atmoſphere, Air, or fluid Men- 
ſtruum about the Sun, and not the very ſolid Body ir ſelf that ſhines. Hence 
all the Phænomena of the Macule and Faculæ of the Sun obſerved will be fol- 
ved, and theſe Spots of the Sun will be no other than our Clouds or Smokes, 
which riſe into the Atmoſphere; this I ſay, will plainly make out all their Ap- 

rances to be much the ſame as thoſe of Clouds are here with us: For tis not 
to be doubred, but that we have ſometimes Clouds big enough to hinder the 
Sun from ſhining upon as great a part of the Earth's Surface, as thoſe Clbuds 
of the Sun do hinder us from ſeeing of the Sun's Surface. 

Hence *rwill be eaſy to know why they ſometimes move a little Northwards, 
and ſometimes a little Southwards, but (till follow the general Courſe of the 
Sun's Body, why the black Spots generally vary their Shape, regularly as on a 
Spherical Surface, but that the bright ones do not, but ſeem to grow otherwiſe ; 
why the bright ones appear moſt near the Limb of the Sun, and not ſo often in 
the middle; namely, where we come to ſee the Light reflected from the under 
ſides of the Spot, or Cloud: This gives a clear reaſon why they ſtay fo long 
about the Limb, and why they grow bigger, whereas the dark grow leſs and 
ſooner vaniſh. And in ſhort, there is no Obſervation of theſe Spots in-the Face 


of the Sun that I have ever yet made my ſelf or ſeen of others, but will hereby 
be clearly made our. FTE | a 


So that upon all that has been thus far faid concerning the Body of the Sun, 
it plainly appears, that it agrees with the Terraqueo-Aerial Globe in divers of 


The Sun in maſt 
Proprieties 4» 


its Proprieties, and I ſhall another time prove to you ſeveral other Particulars, gee: wirh the 


by which it will plainly appear, that they perfectly agree in mo? other Pro. 
1 except Light, and wherein that difference conſiſts I ſhall likewite 
ſhow. g 

I am the more particular (upon this occaſion) in my Deſcription of the Sen, 
Wecauſe as it is the very Fountain of all viſible Light, and the molt conſiderable 


Body in the World: So the Proprieties of this being explain'd, it will rhe more 
clearly diſcover: to us what are the — Proprietics of Ligne in 
A other 


Earth except 
that of Light. 
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—— other Luminous Bodies, and thence we may be able fully to explain this Sub- 

— _ is the moſt operative and moſt confiderable Ingredient of. the Uni- 


„ 
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Having thus ſhewn you that it is neceſſary there muſt be a fluid Body in 

228 WM the ſolid Body of the Sun, for otherwiſe thoſe irregular Motions of 
compaſſing a the Spots cannot be made out, and with the ſuppoſal of it, may be made 
2 out and explained very rationally, I ſhall now more particularly ſhe you the 
more conzeraine Reaſons thereof. All that have hithertq made accurate Obſervations concerg 
#he Spore. ing theſe Spots in the Sun, amongſt which, I think, none has been more dili- 
w_ gent and curious than the Learned and Ingenious Jeſuite Shinar, in his Roſa Ur- 
Ina, that the Phenomena of the Macule, Nebulz and Faculæ, are much what 

I have already given you an account of: And though there be one or two who 

from ſome ſuperficial and light Obſervations, and from much of Fantcy have 

pretended ſome other Motions of theſe Spots, and would thence conclude, that 

they are not Clouds but ſome ſmaller Planets, fo near the Body of the Sun, as 

that they can never be ſeen, bu: when they are in their Perigean Conjunctions, 

and ſo come between the Sun and our Eye; yet fince they are difallowed of by 

. the moſt diligent and curious Inquirers into theſe Matters, and fince I could ne- 

ver meet with any ſuch my felt, I have good reaſon to ſuſpend my Aſſent to their 

Concluſion, till by manifeſt Obſervarions it ſhall be or to the contrary, 
Certain it is, that the Bodies of Venm and Me, cury whcu they have, appeared 
in the Face of the Sun, have been very differing in their form from thoſe of the 
uſual Spots: For Firſt, they appear round, which few or none of theſe Spots 
are obſerved to do. Secondly, They have not been obſerved to have any Ne- 
bulæ about them, which all the Spots that ever I have ſeen have always had. 
And Thirdly, Their Morions have been ſo ſwift as to paſs over the whole Face 
of the Sun in a very ſhort time, as in ſome few Hours; whereas theſe S 
are at leaſt 12 days, and ſometimes longer. Fourthly, They are obſerved to 
s over in a ſtraight Line, whereas theſe are very often obſerved to paſs in an 
lipſe, quam proxime, and but twice a Year in a ſtraight Line. Fifthly, They 
paſs over the Sun with an equal ſwiftneſs as ro Senſe, whereas theſe paſs with 
very unequal, as I noted to you before, and according to the Proportions of 
Sins. Sixthly, They make no ſtay in the Limb, which theſe Spots oft-times 
are obſerved to do. It plainly follows therefore, that theſe Spots are very near 
the Surtace of the Sun, if not upon it. 

I do nor deny but that it is poſſible there may be the Bodies of other Planets 
about the Sun, nearer than that of Y, which by reaſon of their nearneſs to its 
Body, may never appear but only at ſuch time as they happen to be obſerved 
whilſt they paſs under the Sun: Bur I never yet met with any certain Obſerva- 
tion fxomguhich I ſaw a neceſſity for making ſuch a Concluſion; for the Poſſi- 
bility thereof is no ways a ſufficient Argument for its Neceſſity, or ſo much as a 
Probability; for all the Obſervations that have been made of theſe Spots at the 
Limb make their ſtay rather longer than ſhorter than they ought to do, ſuppoſing 
them upon the very Superficies of the Sun, and therefore they are ſo far from 
being without the ſhining and bright Limb of the Sun, that tis manifeſt that 
they are within it, that is, within the-Superficies of the Atmoſphere that incom- 
— * the Body of the Sun. F 

Now the ſuppoſing of ſuch an Atmoſphere or fluid Body to incompaſs the 
ſolid Body of the Sun (for there is as great a neceſſity of a ſolid Body of the 
Sun as there is uf a fluid about it to make out the reaſon and cauſe of divers 
other Proptieties of it, as I ſhall afterwards ſhew) will plainly and intelligi- 

bly make out ail the Phenomena of the Spots, and make it abmoſt demonſtrable 
that theſe Maculæ, Nebule and Facule of the Body of the Sun, are much of the 
Nature of the Meteors raiſed up into our Atmoſphere from the Earth, and, as 
I ſhall by and by make appear, will plainly {ew unto us from what cauſe the 
Light ot the Body proceeds. | have mentioned to you already, that the Spots 
are hſerved to ſtay conſiderably longer in the Limb of the Sun than hey ought 
according to the Rule of moving upon the Superficies of an opacous Glo 
for it has been found that they appear, when according to that Rule 
they ſhoul? difappear ; it follows therefore, that either they muſt loſe their 


Regularity 
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Regularity when they come to the apparent Limb of the Sun gzoad nor, or elſe * 4 
that the edge of the Limb is aliguatenas tranſparent , for the former there can | 1 
be no imaginary Reaſon, there being no difference in that part of the Superfi- [ 
cies of the Sun from any other; becauſe every part of the Sun ſucceſſively is in 
the Limb, and Spots ariſe promiſtuouſly in any Part of its middle Zone: Ir ” 
muſt therefore of neceſſity be from the Tranſparency of ſome ſmall Shell, about . 
the ſolid ſhining Body, and therefore probably of an Atmoſphere. But ſecond- - 
ly, *Tis manifeſt that this Atmoſphere is moved much as our Atmoſphere is; ..4 

or by many Obſervations it has been certainly found, that theſe Spots which | 
riſe in the middle Zone of the Sun have been obſerved to be longer in paſſing - 
over the Sun's Disk, thang thoſe which happened in the Intermediate, which | 
perfectly agrees with the Motion of the Atmoſphere about the Earth, for the 1 
Air between and near the Tropicks is obſerved to lag and fall more behind the 
Motion of the Earth than the Air in the temperate Zones; for in the Torrid 
Zone the Air or Wind almoſt continually ſeems to blow from the Eaſt, or 
from ſome Point of it, which is generally now concluded to proceed from that 
Cauſe, I ſay for the moſt part from the Eaſt, or ſome Point of ir, as Eait South- 
Faſt, or South-Eaſt, Eaft-North-Eaſt or North-Eaſt, or the like, which ex- 
plains alſo why thoſe Spots of the Sun are obſerved to move ſometimes toward 
the North-Weſt, and ſometimes towards the South Weſt: But then thoſe in 
the intermediate Zones follow the Courſe of the Sun's Body more eafily, as 
with us, where the Winds fomerimes blow from the Weſtwards, and ſeem to 
be moved faſter than the Earth ir ſelf. 


6. Having therefore as far as the thing is capable of Demonſtration ſhew'd, That the Sun 
that the Superficies of the Sun is fluid and ſomewhat tranſparent, and has #* « lid and 
Motions in it analogous and very like to the Motions of our Atmoſphere: Ic Bd. 
come in the next place to obſerve to you, that the- Body of the Sun it ſelf with- 
in this Shell is a ſolid Body and opacous. Its Solidity I prove from three Pro Why fo/id, 
— here obſervable, and thoſe are Firſt, the Conſtancy of its Rotation; 

econdly, The Fixtneſs of its Axis; And thirdly, the Power of its Gravitation 
or Attraction to its Center. Firſt, I fay, from the Conitancy of its Rotation; 
this is an Argument ſo plain, as nothing can be more, for we need go no further 
than the Earth on which we tread, whoſe Rotation we find very certain and 
conſtant, and none can yet prove but that it is always equal and uniform; in 
that Motion whereas we ſee the fluid Bodies abour it, as the Air, nothing is 
more uncertain and unconſtant than them, nay though it be guided by the Su- 
perficies of the Earth, nay the very Water which is contain'd in the Capacity of 
the Earth, and ſo has much more reaſon to move round, than if all fluid: Yer 
we ſee that this has great Varieries of Currents, Ebbings and Flowings, and the 
like; eſpecially in the great Ocean, though it be le!> in Seas incloſed, the fame 
ve ſhall find if we make tryal with Water in a Diſh, or Water about a Diſh, and 
the like, hich will preſently confound a circular Motion that ſhall be impreſs d 
upon it, and fo muſt quickly ſtand ſtill, whereas we find it quite otherwiſe, 
and to continue the ſame as it was firſt obſerved to do. | . 

But then ſecondly, by reaſon of the Fixedneſs of the Axis of its Revolution, 
this is a ſtronger Argument than the tormer for irs Solidity ; for there is no body 
that we yet know that is fluid, has any ſuch Propriety as Magnetiſm or Dire- 
tion, and all that have a Magnetiſm are ſolid as the Earth, b, V, and the 
Moon, the Magnet and Steel; nay, Steel being either melted or diſſolved in 
Aqua Fortis, and fo made fluid loſeth its Virtue | And Iron heated red hot does 
no more attract till cold, as having ſomewhat of Fluidity} and if it would 
loſe the Regulariry of its turbinated Motion, then certainly much rather 
would it loſe the Direction of irs Axis, if it were not a Solid: It follovs there- 
fore that ſince tis evident from Obſervation, that this Axis keeps its Poſition 
and Direction, therefore that the Body of the Sun muſt be a ſolid and not a 
Huid Body. The third Argument drawn from its attractive or gravitating 
Power, to prove its Solidity, I cannot here ſtay to inſiſt upon the Explication 
of, becauſe the reaſon thereof cannot ſo plainly appear without the Explica- Hi 
tion of a whole Theory of Gravity, which will come in re properly under | 
another Head, and therefore I can only tell you, that the Explication 2 hs 

u 
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} Cauſe of Gravity will clearly prove that the Body that hasGravijtation ſtrictly ſs 
A called, muſt have alſo Solidity. Now-that it has fuch an Attraction or Gravita- 
= | rion, I ſhall prove firſt from irs Spherical Figure; 2dly, From the Motion of theſe 
= a Spots; and 3dly, From the Motions of all the other primary Planets, whoſe 
Motions as I have many Years fince ſhewed in this Place, are all influenced and 
. modulated by the attractive Power of this great Body. This alſo as the for- 
mer, I muſt for the preſent refer to that Head to be- more fully explained and 
demonſtrated, and only name ir at preſent. 
Why Opaque. In the next place, that the Body within the Atmoſphere or tranſparent Shell. 
is opacous, I argue from the diſappearing of the Spots in the Limb, and their 
. not returning backwards as they would ſeem to do if the Body were tranſpa- 
rent as the Atmoſphere is, or the Flame of a Candle, or the Radiations, or ha- 
zy Light about the Nucleus of a Comet, through which as through irs Beard, 
I have ſeen ſmall fixt Stars. | | 


Eight Partic 7. We find then, that thus far the Proprieties of the Body of the Sun do 
I in which ſeem to agree with the Proprieties of the Body of the Earth: As firſt, in its 
the Sun and Globular Figure; 2dly, In its Rotation; 3dly, In its Gravity; 4thly, In its 
ach geren, Polar Directions; 5thly, In its Atmoſphere; sthly, In the Motions of that 
they er. Atmoſphere; 7thly, In attracting Planetary Bodies; Sthly, In the Fixtneſs of 

irs Axis or Polarity, &c. | f 
But then in the next Place they differ, firſt in Magnitude, the comparative 
Quantities of each I ſhew'd you before. 2dly, In the Make of the Surface, 
that of the Earth being rugged and unequal, but that of the Sun as far as yer 
can be diſcovered, very equal and ſmooth. zdly, In their Qualities, the Sun's 
Surface being both hot and light, and that of the Earth dark and cold; that 
theretore which would afford theſe Proprietics to the Body of the Earth would 
make the Earth on which we tread a Sun Theſe two Proprieties then we find 
Fire to ſupply, it therefore the Surface ci the Earth were made and compound- 
ed of Nitrous and Sulphureous Particles, or ſuch like combuſtible Subſtances, 
and that thzy were once fer on fire, I ſee no reaſon why the Earth ſhould nor 
be in all reſpects the ſame to the Moon as the Sun is to the Earth: Nor is 
there any reafon why all the other Proprieties of the Earth that it now hath, 
excepting thoſe of Coldneſs and Opacity, ſhould not remain much the ſame. It 
therefore we further ſuppoſe (I. ſay ſuppoſe for I co not now intend in this Place 
to prove that 'tis really and poſitively {o, and not otherwiſe, — I ſhall af- 
rerwards from other Arguments demonſtrably prove it) that the ſolid Body of 
the Sun is made or compounded of ſuch Materials as will really work one upon 
_ another, and diffolve or burn each other,, as we find Sulphur and Nitre do, 
or any Sulphureops Body, and the Air when rightly joyned. From this Hypo- 
theſis, I ſay, for I will not preſume to call it more at preſent, I conceive all 
the Phænemena of the Sun will be made very eafily intelligible, and be ſhew'd 
to be perfectly conſonant with the other Proceſſes of Nature, which is a very 
probable Argument at leaſt that really it is even ſo done and not other- 


wile. 


The Phanome. I. Firſt then I ſay, ſuppoſing the Superficies of a Body as big as the Sun to 
na of the Sun confiſt of ſuch Materials as would really work upon each other, and conſe- 
explained. qnently burn, as violently as ſome Materials which are here upon the Earth 
would do it once ſet on Fire, I ſay the Surface of ſuch a Body at ſuch a Diflance 
ſo burning, muſt give to the Earth a very confiderable Light and Heat. 
Firſt for Light, It is evident by Experiment that Nitre and Sulphur burning 
each other, make a very bright Light; inſomuch, that few Eyes can indure to 
look upon it, and is as intolerable almoſt as the Light of the Sun. Now tis ve- 
ry probable, that the Materials that maintain the Fire cf the Sun are yet much 
more adapted for that purpoſe, and therefore that this Light and Heat may 
much exceed it, but ſtill this doth not make the Action of ir differ, nor make it 
really differ in Specie from a Fire made with Earthy Materials but only in de- 
grees, and therefore ſtill ſuppoling the whole Superficies of the Sun to afford 
as much Light in every viſible part of ir, as theſe Bodies ſo burning do, accor- 
ding to the Bigneſs of their Surface; ir muſt neceſſatily very ſtrongly a _ the 
| arth, 
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Earth, though placed at this Diſtante; for all Light in the firſt place propggates 

in — ER Inftant. Now the Median between the Son and us being 

| — tranſparent, and fo nothing of the Light being loſt bat only rarify d, it / 
ollows, that we muſt receive the fame Proportion of the Light ef ſuch a Body | 

as we do now of 55 Light Ns Body of the Sun as now it. is : So that 


thence the only Dj e muſt confiſt in the Proportion of the Light of the Bo- 
dies; that is, wh@her che Light of any one part of the Sun equal to an Artifi- 
cial Fire ſo made, be any thing brighter : For if be equal, as tis very : — 
ble they may, then the ſame Effects will follow. why. Queſtion will | a 
„ how ſhall this be proved or tried, whethet this be ſo or not? We cannot 

to the Sun, nor fetch Fire from Heaven, as Promei bes is ſaid to have done: Nor 

can we ſet or remove our Fire ſo far diſtant from us, as to make an equal Com- 

pariſon of the one with the other. I grant it, we cannot; but yer Art may 

help us to a way, by which we may be able to aſcend thither by Reaſon, and 

be as much aſſured of ir as if we actually did it: And that is, by knowing in ; 
what Proportion the Quantity of Light does diminiſh, according to the diſtance 

it is propagated from the Luminous Body ; for by that means, we may mea- 
fure Hercules by his Foot, from exact Obſervations made of the Power of Lu- 
minous Bodies in propagating Light here with us, we may calculate the Power 
of Luminous Bodies, though never ſo far diſtant. Light then, as I formerly 
hinted, doth decreaſe in Duplicate Proportion to its diſtance of Propagation 
from the Luminous Body, that is in the fame Proportion with the Supetficies 
of the Spheres of Diſtance: 


For ſuppoſe A the Luminous Point, that emits a Quantity of Light to fill the The Proportion 
Space A BB; this Light in the next Space fills B Rec, then cc d d, then 4 the 7 1 
dd EE: And at EE it is arrived at twice the Diſtance of B B from A. The g 7 Lein. 


Power therefore of this Ray of Light which at B B was all contained within Plate 1. 


the circular Baſe of the Cone AB B, is by that ir acts at the Ditlance E E ex- 

anded into che circular Baſe of the Cone AE E; Namely. into the Circle 
5 E, which Circle being twice the Bigneſs of B B in Diameter, muſt have its 
Area Quadruple to the Area of B B.. And ſo of FF, which is at treble the 
Diſtance, the Area of the circular Baſe of the Cone A F F will be Nine times 
the Area of B B, and ſo onward the Areas increaſe in a Duplicate Proportion 


of the Diſtance of them, from the Apex of the Cone, or which is the ſame 
from the Luminous Point A. .. 


The Power therefore of Light thus propagated will be diminiſhed or rari- 
fied, fo that at twice the Diſtance it will have but a Quarter of the Power at 
thrice the Diſtance, but one Ninth at Four times the Diſtance, but I, at five 
times the Diſtance, bur 5, part of the Power which it had at one Space oi 
Diftance : And conſequently the Proportion of the Power of Light at any one 
Diſtance, to the Power of the Light at any other Diſtance, will be reciprocally 
Duplicate to the reſpective Diſtances, as the Power of Light at five Spaces Di- 
ſtance to that at fix Spaces Diſtance, will be as , to 7, that is as 36 to 25; 
for as gr, jz: : 36. 25. which ate the Squares of the Diſtanees recigrocally 
taken. This, I fay, is the Expanſion of Light according to the various Di- 

ſtances of its Action from the Luminous Body, and according to this Rule all 
Light is found to act and diminiſh irs Power in Proportion to its greater Di- 
ſtance. So that the Power of any Artificial Light, as Fire, Flame, Cc. being 
found at any meaſurable Diſtance, the Power of it may be eaſily found for 
any aſhgnable Diſtance be it never ſo great: And on the contrary, the Power 
of Natural Light, as that of the Sun, Moon, Planet, or Stars, being found 
by Experiment at an affigned Diſtance, though never ſo great, the Power of 
it may be found by Calculation at any aſſigned Diſtance, though never ſo near, 
and conſequently we have a means of truly calculating the comparative Power 
of Natural and Artificial Lights from Experiments made on each of them. 
But then ſecondly, We have another thing to be taken notice of in our Calcu- 
lation, to make the Compariſon compleat and exact, and that is of the Area 
of the Luminous Body, tor tis not enou * calculate the Power - one 
oint 
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"5 bar the Power of — of them maſt all he inken nor 
Point only, but the Power of an | | notice 
of. And this is of the Cone inverted, and turned the other way, where the 
Apex of the Cone is the Eye, or the Point of the Subject inlightned, and 
the Baſe is in the Luminous Body, as the Disk of the Sun, and this by ſuppo- 
fing the Ray in all Degrees of Diſtance equally ſtrong, does diminiſh the 


Power of inlightning in Proportion to the viſible Angle, under which it ap- 


pears at greater or greater Diſtances. This therefort will alſo be in Dupli- 


cate Proportion to the Diſtance reciprocally taken; for the Area of Light 


muſt ſubtend equal Angles or Cones to make an equal Light, and therefore 
at double Diſtance there muſt be Four times the Area of Light to make the 
ſame Effect, and at treble Diſtance Nine times the Light, and at Quadruple 
Diſtance Sixteen times the Luminous Area to produce the ſame Effect upon 
the Subject. A circular Area therefore of as bright a Light, or ſhining Body 
as the Sun, being placed at ſuch a Diſtance as that it may appear under 
much ſame Conical Angle as the Sun doth, wiz. of ; a Degree, muſt give as 

Light to the Subject as the Sun it ſelf. 


From theſe two Conſiderations, twill be eaſy to calculate the comparative 
Power of naturally Luminous Bodies to the Power of ſuch as are artificially, 


or to compare the Light of the Sun with the Light of Coles, Flame, &c. and 
to ſee their Di | 


The Light from From which 1 queſtion not, but that there may be very cogent Arguments 
te Sun cauſed drawn to prove, that the Light of this Body of the Sun may be cauſed by an 


by an actual 
Fire. 


actual Fire, or DMolution of the ſuperficial Parts thereof; partly by the At- 
moſphere or Air incompaſſing it, and partly alſo by the Conttituenrs of it mix- 
ed together into one Maſs, which have Analogy with our Sulphur and Nitre, 
which do work upon and burn each other, and ſo the. Sun will be found to 
be a vaſt Globular Body, whoſe whole Superficies is in a continual Diffolu- 
tion or Fire; partly by the working of its conſtituent Parts one upon another, 
and partly alſo by the Aſſiſtance of the Atmoſphere, Air, or Fluid Body, in- 
compaſſing it. And thence we may deduce, that the Phyſical or Natural 
Cauſe of its Light, is the actual Fire or burning of its ſuperficial Parts; 
which being proved, or ſuppoſed ſo, all the Appearances that have been hi- 

therro taken notice of concerning Clouds, Spots, and Blazes, will be very na- 
turally and clearly ſolved ; and there is no one Obſervation I have yer made, 
or met with in other Authors, that do any way ſeem to croſs or thwart it. 
Matters of Fact none can deny, that ſuch Changes and Alterations do happen, 


and [conceive it will be as eafily granted, that they have their Natural Cau- 


ſes. And therefore that which doth with moſt likelihood ſolve them, is at 
leaſt the moſt probable Cauſe. , 


But ſome may object and ſay, that if this were ſo, certainly the Body of 
the Sun in ſo many Thouſand Years would have been all conſumed. ar leaſt 
would have grown ſenſibly leſs. Suppoſe this were granted and ſaid, that it 
has grown ſome Minutes leſs fince it fixſt began to give, Light, none could con- 
tradict It by any Obſervations we have upon Record; for we have no Aſtro- 
nomical Obſervations of that kind 2000 Years at leaſt, that could evidence 
the contrary. But . 1 had Obſervations of 4000 Years ſtanding, 
and that they had found the Diameter of the Sun to be as many Minures as 
tis now, yet that would have been no Argument but that the Sun might have 
every Year been a Mile leſs in Diameter than it gyas the preceding Lear, and 
conſequently been 4000 Miles leſs in Diameter than it was 4000 Years ago. 
No Obſervation never ſo carefully made, either then or now, could have 
contrad ricted it: For if the Suns Diameter be near 87 times bigger than the 
Diameter of the Earth, and the Earths Diameter be near 8000 Miles, the Dia 
meter of the Sun muſt be near 696000 Miles, and 4000 is but a 174 part 
of the Diameter, and conſequently could have diminithr it but about * of a 
Minute, which is a much lefs Quantity than the Ancients pretended to ob- 
ſerve to. Bur ſuppoſing they could have obſerved even to Seconds, yer that 


could 
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Comets, 10. 
But of this Matter I have elſewhere diſcourſed ſomewha dy, and ſhall - 

add more hereafter upon anethef Opportunity, when I come to explain 6 
what the Cauſe of Light is in Fire, and other Luminous Bodies here below + 
within our reach; the Explanation of which will manifeſtly demonſtrate to us 
what tis in all other Bodies whatſoever that are out of our Reach. 
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The CONTENTS. 


1. Light the moſt admirableEffe® of Nature, one of the principal Pow- 
ers by which every part of the great Exiſtence of Material Beings js 
united and made one. The Infiniteneſs or Indefiniteneſs of the aFive 
Power of Light already explained; the ſmaller the Stars appear, the 
greater ir their Diſtance ; the reaſon why ſome before inviſible - are made 
viſeble by Teleſcapes, becauſe few Eyes can be affefted by any Object 
under a leſs Angle than 4 Minute 3 thence ſeveral ſmall Stars coaleſce 
into one, and why ſome of the fixt Stars, though leſs than a Minute, 
as but of a ſecond, are yet viſible 5 an Ohjection againſt the uſe of Te- 
leſcopes in Aftronomical Obſervations anſwered, and why the Stars ap- 
pear leſs through a Teleſcope than to the naked Eye. 2. An Explica- 
tion aad Confirmation of Des Cartes Hypotheſss of Viſion, and that 
the ft Stars are really at different Diſtences, though they may be alſo 
of different Magnitudes, a farther Reaſon that the Propagation of Light 
muſt be inſlantaweows. 3. The innate Light of all Celeſtial Luminous 
Bodies proceeds from an actual and real Fire ſomething like that on 
the Earth, though not altogether the ſame, the Fuel being poſſibly dif- 
ferent. 4. By this the Subject of the Inquiry is brought nearer, viz. 
on combuſtible Subſtances, whereon we may exerciſe our Scrutinies with 
more Power, to find the Cauſe of Light and Fire, and, by Analogy, 
what it is in the Sun: Which therefore is to be the Subject of future 
Diſconrſes. 5. Of the Nature of Comets, which are another ſort of 
Celeſtial Fire, which ought to be examined before the treating of Ter- 
reſtrial and Culinary Fires, and whoſe Light is different from that of the | 
Sun, Stars or Planets, their difſerent Appearances have cauſed great dif- 
ence in Writers of them. The three Opinions mention'd by Seneca 
in yr Natural Queſtions enitmerated, with thoſe of other Ancient and 
Modern Philoſophers. oy 


Light the moſt 1. I Began the laſt Term to explain to you ſeveral of the Proprieties of Light, 
2 . as being one of the moſt admirable Effects of Nature which are ſubjctied 
tare, to our Senſes, apd conſequently to our Speculation and Contemplation, as be- 
ing one of the firſt and principal of the Powers of the great Syſtem of the 
World, by which the whole is united and made one; and every one part of 
that unconceivably great Exiſtence of Material Beings is affected by every other, 
which may thence not improperly be called one Body, or the only Material or 


Corporeal Being, diſtin from which no other being is. 
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This by, Moſes, in dd deny of the Cication, is compretended ulcer the 
40% e Name of Heaven and Earth, denoting both, one material Being bot 
conſidered in 


con in its Namely, fluid and ſolid Matter Aftet the Creation of 
which God ſaid, Let there be Light and chere was Light, fh that the firſt a- 
ve Power was Light. * © Wen Nr 


"Some of the Pre of this aftive; Power 1 have alresdy explained : 
NE Extenfion to evety part of the 'whole of Matter, 
which heca 


aſc our Imagination can ſet. no. Boutdsor/Litnits t. I thereforecall— 


inhwte of indefipire, not ag ſuppoſing it ts be really: ſo, bur for that, as our 
Senſes inform us of no ſuch Bound, fo neither can our Imagination fix the 2c plus 
ultra, beyond which no Material Being can exiſt. Fot wherever we put ir; we 
xeſently ſuppoſe Space and Extenſion beyond: it;: and thatiar leaſſ if je be not 
Body, as Der Cartes would have it; yet it has the inſeparable Propriery of Bo- 
dy and Matter, namely, Extenſion: And no one has yet told ws}; whar Body is 
diſtinct from Exrenfion, or what is the true Eſſence of Body ot-Material Being, 
befides Extenſion; and 'tis as eaſy to conceive indefinite Body, As indefinite 
Extenſion. Nor indeed can Extenſion be well conceived” without the Notion: 
of Body, no more than Body can without the Notion of Extchfion © 
for Extenſion is nothing but the abſtracted Notion of ſometyhat extended :* 

And therefore if there be Extenſion; tiere muſt be ſonjewhar extend 
Now if it be not the Propriety of Spirits, as all Divines and Philoſophers con- 
clude, but only of Body, then wherever there is Extenſion, there is really a Bo- 
dm) extended; and therefore fince our Imagination can never limit dn, ſo 
neither can they ſer Bounds to Matter or Material Being | 
Now I told you, that our Eyes aſſiſted by the help of -Glaſſts inf&m us that 
Light is propagated or communicated to us froth utmoſt inconceivable Diftan- 
ces, at leaſt if we believe the vaſt Diſtances the Stars are placed from us, and 
that the ſmaller the Stars are the greater is their Diſtance: For ſtill the lon- 
ger and better our Teleſcopes are the more are there diſcovered of ſmall Stars 
which were before, and without that Help inviſible z not for that they did not 
affect the Eye with Light without, as well as with the help of the Teleſcope, 
bur becauſe the Power of the Eye is limited to a certaln Magnitude of Appear- 
ance, under which nothing can be diſtinctly perceived : Whatſoever Object 
therefore affects the Eye under a lefs Angle than that Eye can diſtinguiſh, be- 
comes inviſible or not ſeen. Now whereas moſt Eyes "diſtinguiſh nor a Us? 
Angle than a Minute, or the 6oth- part of a or the 21600 part of a 
Circle, therefore whatever is ſenſated or ſeen by it, is ſeen of that Bigneſs or 
under that Angle: And ſo if there be 2 or 3, or 10 or 100 ſmall Stars ſo near 
together as that they are all compriſed within the Angle of one Minute, the 
Eye has a Senſation of them all, as if they were one Star, and diſtinguiſhes 
them not one from another; ſo likewiſe is it, that if the Light be ſtrong and 
powerful ſo as to affect the Eye, it always appears of the Bigneſs of a Minute, 
though poſſibly its real Angle be not a ſecond. Thence every Star that ſuch an 
Eye diſcovers, appears to be of the Bigneſs of a Minute at leaſt, and fo it is 
conceived really to be, though yet when we come to examine its Diameter by 
the help of Teleſcopes, we really find it to be but ſome few ſeconds or fixti- 
eth Parts of ſuch an Angle; and hence it is, that it is told as a very great 
Wonder, and is indeed as a great Argument objected againſt the Uſe of Tele- 
ſcopes, that there can be no Truth in the Diſcoveries made by them: For that 

though they are found to magnify and increaſe the Appearance of all other Ob- 
Jets except the Stars; yet when they are viewed through them they appear 
to be rather leſſened than increaſed in Bulk, whence they conclude of that 
Inſtrument that does ſometimes magnify and ſometimes not, and indeed both 
at the ſame time (as when one looks on two Stars 10 Minutes diſtant from each 
other, their Diſtance is really a ted though their apparent Diameters feem 
not to be at all) they conclude, I ſay, that all the Appearances: through ſuch 
an Inſtrument are uncertain and imperfe&, and real Mifinformations, and con- 
uently nothing but Phantomes and falſe Repreſentations ; and this Confide- 
ration or indeed tion hath been the occafion why ſeveral otherwiſe 
2 ous and knowing Men have been prejudiced againſt the making uſe 
of Teleſcopes, and . the Diſcovery of Nature, for nor 
= knowing 


yet becauſe the Ey 
is ſuppoſed 
increaſe the real 


Kepler, Shinar, Galileo, and many others 
— him do) the Organ of Viſion the 
dark Room, into which no other Light is 
; round: Hole, in which a convenient Con- 
as to collect all the Rays from Objects 


< diſtin Threads to convey 
<<. ture of the Object be ſmaller than one fingle Thread of this Pluſh, it can- 
= r than one of thoſe ſmall Threads or Filaments 
take up of cover the whole end of the Thread or Filament, though it affect 
© but 2 tenth part of it provided it be ; * 


L haye beem the more particular in the Explication of this, becauſe fince my 
former 2— — indefinite extenſive Power of Light, I have mer with 
ſome that have objeſted againſt: the Reality of the Appearances through Tele- 
ſcopes, as if no: Arguments drawn from Obſervation, made by the Help of ſuch 
were to be eſteemed. of any force, whereas indeed all ſuch Objections do. only 
proceed from an Ignorance of the Grounds of Opticks and of Vifion, we being 
a — we diſcover oy as of rhoſe things 
which are diſcoveted and ſeen by the naked Eye. It was by ſome of the An- 
cients. conj d, that the Galaxia or Milky Way was nothing elſe but a great 
number of Stars, ſo ſmall as that they could not be diftinguiffyd : Teleſcopes 
have diſcovered the Truth of that Conjecture, and manifeſted ir to be fo, and 
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of Light, | 
we have henceforth no more reaſon to doubt that it is fo, than we have to 
doubt whether there are an Stars at all in this Heavens. 1” | "# 
"Others that A rhere really be ſuch a great Variety Ther the ft 
of $ © Stars, yet it is uncertain whether rs are ar 


e TIO, 
. de at equal 3 Ml | 
Extenfions of che Hauveris need! not be fuppo 
ing Ma ; proceeded only from their Remote 
ich I as I did before explain, that 1 do ſup- 
Magnitude tb be cauſed by boch; kat 5 


I 
hem, and nor ra- fe. 


poſe rhe! a is, Hirſt by their 
real Difference in irude and in Brightneſs; and manly. bf their differ- 
ing Diſtance from us. The Vifibleneſs of ſome proceeds from their extraordina- 


ry Vividneſs of Light, as that of the Great Dog ſtar, which though it be the 
moſt conſpicuous in the Heavens, is yet und by the Teleſcopes ro be 
leſs in Diameter than ſeveral others which appear not ſo conſpicuous: As that 
of the Bull's Eye. , SN ay e 5 

And this by the way ſeems to be the reafon of the Appearance of the New 
Star in Cupra, obſerved by Ticho Babe, and by divers other eminent Aftro- 
nomers of that time, which from a Star of the third Magnitude increaſed to 
be of the Bigneſs of Venta, and more conſpicuous than any other fixt Star in 
the Heaven, and yet in leſs than a Year it diminiſhed by degrees and went out 
wholly, and hath not fince appeared; all which time of its Appeatance it per- 
fectly kept the ſame place without any Variation, ſo that in Probability it was 
a fixt Star before of a very dull Light, and ſo inviſible till by ſome Conſtiru- 
tion in its make, as ſome more combuſtible Shell or Orb of its Body, it then 
burnt or ſhined out more conſpicuouſly, which Shell being once confumed, ir 
again diſappeared, and has fince that time been ne more ſeen. | 

Others again, that to the naked Eye appear one Star, and that very conſpi- 
cuous, by the Teleſcope are diſcovtr'd to be two or more Stars, ſo near toge- 
ther as that the Eye cannot diſtinguiſh between fem, both the Images of them 
falling upon one fingle Filament of the Tunica Retina, and fo both of them 
making but one Impreſſion on the Brain; of this kind the moſt temarkable is 
the Star in the Left Horn of Aries, which whilft I was obſerving the Comet 
which appeared in the Year 1664. and followed till he paſt by this Star, I took 
notice that it confiſted of two ſmall Stars very near together: A like Inftatice 
— which I have 5 me in — the 2 they — wo both 
of rhem very near ual Bignels, and yet 10 near t at you 
will need a Teleſcope of a confidetable Lengtt to them both diſtin& and 


ſeparate. | | e 

Others, I conceive; may be of equal Diſtance, and may yet appeat of diffe- 
ring Magnitudes from their real Difference of Magnitude, the Body of the one 
being ſo much bigger than the other as they appear. | 

But after all this, I conceive it very probable; that the greateft Number of 
the ſmall Stars appear ſuch; norfrom * of theſe fore · mentioned Reaſons, but 
only becauſe they are further diſtant flem us: It may be objected perhaps, 
that twill be very hard to prove, whether that be rhe Cauſe” or not of ſuch 
their Appearance: But to this 1 anſwer, that though it hath not yet been pe 
tively proved, yet as I mentioned in my Attempt to prove the Motion of the 
barth by Obſervations, I there hinted ſotrieiwhar to this purpoſe, and it ſhall 
not be long before I acquainr' the World with what I have done in that kind. 
So that for the preſent | ſhall ſay; that upbn the whole there is no reaſon 16 
doubt, but that the extent of the Heavens is vaſtly beyond what we have hi- 
therto imagined, and conſequently that the extent of the Propagation of Light 
is equal with it, and therefore, notwithſtanding rheſe Objections that I former- 
ly laid down, remains without any ſolid Reafon againſt it. OR 

I — next to ſhew that this Propagation of Light was to all imagina- of obe inſt an- 
ble nce in a Moment or Inftant of Time; inſomuch that every one part of , 40. 


the Univerſe might by this means be affected other pare of it; and though 7 Licht. 
I then related ſome confiderable Objections againſt ir, to prove irs Propa- 


gation Temporaneous, that is to ſpend ſome conſiderable time in paſſing from 
the 


Leftures of Laght.\ 
the Lucid to the enlightned Body, if at a great Diſtance, yer as I ſhall after 
wards prove by — of Li t. the Propagation muſt be inftaritarieous. 
Aſter this | explained what Light was in the Lucid Body: And for that 
end more particularly deſcribed the Conſtitution and Make of the Body of the 
Sun, as the principal and moſt conftiderable Body for Light as to us, and ſhewed 
many Arguments to ptbve, that ir is no other than a Body actually burning or 
on Fire, that it has an Atmoſphere that incompaſſes it, which may peffibly be 
the Menſtruum that diſſolves it, as the Air or Atmoſphere about the Earth is 
the Menſtruum of burning Bodies here upon the Earth, : that it did ſometime 
— dark Spots or Clouds, which ſesm'd Analogous to our Smoke; and 
jometimes bgjgbter, which ſeem'd Analog6nsto our Flames. So that upon the 
whole, I concluded it a ſolid Globous y aQtually on fire in its ſuperficial 
Parts, and that from that Fire irs Light and Heat proceeded. | 

The Light of the Moon and other Planets, both Secundary and Primary, 
Teleſcopes do plainly evidence to proceed from the Reflection of the Sun's 
Light, and therefore none of thoſe ean be properly ſaid to be Luminous Bodies. 
But the fixt Stars, as I have already mentioned, to be of the ſame Nature 
with the Body of the Sun, and therefore the ſame Explanation that was given 
of the Light in the will ſerve alſo for the Light of the Bodies of theſe 
Stars. And thence, as I juſt now mentioned, a clear Reaſon will be given of 


divers new Stars that have appeared and diſappeared. 


The Light of 3. So that in Probability the Light of all the Celeſtial Bodies proceeds from 
the Stars from an actual Fire, much of the fame Nature with the Fires we here. have burning 
an attnal Fire. upon the Earth; and therefore if we find out what is the Nature of our Fire 
here with us, we may from that explain how ir is generated and how ir ope- 
rates in the Heavens. : | 3 | 
Not that I ſuppoſe, that the Fuel of the Celeſtial Fires is the ſame with our 
Fuel here upon the Earth, as Sulphur, Bitumen, Stone Cole, or other combu- 
ſtible Mineral Subſtances; or Woods, Refiffs, Oyls, or other Vegetable Sub- 
{tances, or Fat, Bones, or ſuch like Animal Subſtances ; but that it may be of 
Variety of other Subſtances very diftering from any of theſe; for as all thoſe 
I have named are much different from one another, ſo may there be a Hun- 
dred other Subſtances diſtin from any one of theſe, and diſtinct alfo one from 
another, all of which may notwithſtanding be of a Subſtance fit for the Diſſo- 
lution of that fluid Menſtraum in which they ſwim, in the fame manner as 
theſe I have named are for the Diſſolution of the Menſtruum of the Air, and 
ſo may be fit Fuel to maintain that Celeſtial Fire. "2 


of the Nature 4. We have therefore, brought our Inquiry into Subjects much nearer to us 

of Fire. than either the Sun or fixt Stars, and into ſuch as are within our Command 
and Reach, into ſuch as on which we may with more Power exerciſe our 
Scrutinies and Examinations; in which, if by our Tryals and Examinations we 
can find out what the efficient Cauſe of Fire and Light are, we ſhall by Ana- 

logy eafily find out what is alſo the Cauſe of the Light in the Sun, and in the 
fixt Stars, which Examination and Scrutiny into the Cauſe of Fire, and the 
1 ſnall therefore be the Subject of ſome of our following Diſ- 
courſes. 


Of Comets, F. But before we leave the Contemplation of the Celeſtial Bodies, and be- 
gin our Examination of Terreſtrial or Culinary Fires, the late appearing Co- 
met puts me in mind of another kind of Light, which is thoughr by moſt to be 
of a quite differing Nature from thoſe of the Sun, Stars, or Planets, and not 
to be at all-Analogous to them. | Foe 

The great Variety of Form there has been amongſt thoſe that have appeared 
at ſeveral Times, and in ſeveral Ages of the World, and the great Alterations 
there have happened almoſt in every one that appeared before it diſappear, 
has ſo much confounded Mens Judgments concerning them, that you. ſhall 
hardly find two Men agreeing in all things, to the lame Opinion. 


Seneca 
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Senecain the Nineteenth Chapter of his ſeventh Book of Natural Queſtions, 
recites three Opinions concerning Comers. Some, fays he, think that no Comet 
does really exiſt, but that the A nce t NI 
on of the Rays of ſeveral Stars or Celeſtial Bodys into one Point, and 4 Repet. 
cuſſion or ſpreading of them from thence : Quidam nullos eſſe Cometas exiſftimant, 
ſed ſpecies illofum per repercuffionem vicinorum ſiderum, aut per Conjuntlionem 


vicinorum reddi. 


2. Some indeed do ſuppoſe them to» have a real Exiſtence, but to have pecu- 


liar and proper Courſes of their own. And that after a certain time, the ſame 
Comets return again, and appear to us: Nuidam aiznt, eſſe guidem, ſed hubert 
curſus ſuos & poſt certa Luſtra in conſpetlum mortalium exire, 


3. Some do alſo ſuppoſe them to have a teal Being, but not ſuch a durable 
one as may deſerve the name of a Star, but of ſuch a ſubſtance as does waſt, 
and is diſperſed and eonſumed after a certain time; namely, The time they 
appeir which is but ſhort. Qidam, eſſe quidem, ſed non quibus ſiderum nomen 
» imponas quia dilabigntur, nec diu durant & exigui temperis mora diffpantur. 

So that the firſt of theſe Opinions did ſeem to ſuppoſe that they were either 
an Union of ſeveral ſmall Stars which did really before exiſt, bur being ſeparate, 
made no Appearance till united; or elſe that the Rays of theſe meeting together 
in one Point by Repercuſhon or Reflection, did ſeem to make this Appearance. 
This might well enough agree with the Opinion of the Peripateticks, and thoſe 
that ſuppoſed the Planets and Stars fixt in ſolid Orbs, whoſe Motions carried 
them round, and thence poſſibly they might allude to the Focus of a Burning-Glaſs, 
as if this Appearance were tothing elſe but the Rays of ſome CeleſtialBody,whethet 
Sun, Planet, or fixed Star, which being collected into one Point, eflection, 
from the middle parts of the Concave of ſome of the ſolid Cryſtalline Orbs, 
might there make a bright Appearance, and then the Tail would be nothing elſe 
but the union of other Rays which fell further from the Middle or Axis of the 
Concave, which unite at ſeveral Diſtances from ir; or elſe that ſome of rheſe 
Spheres yr have ſome parts of thetn of greater RefraQtion then others, and ſo 
by that Refraction, might collect a great Quantity of Rays diffuſed ftom that Lu- 
minous Body which was its caufe, as moſt probably the Sun, as the moſt con- 
ſiderable Light of this part of the Univerſe ;' and unite the greateſt Quantity in 
the Head of the Comer, and others inthe Tail : And according to theſe Hypo- 
theſes, the Comet would really be nothing elſe but à Phantaſm or Appearance, 


10 


them. 


and not have any real Exiſtence in Nature, and fo would not be much 2 
ara- 


from the appearing Meteors, ſuch as Rainbows. The Parbelii, and the 
ſelene, the Mock-Suns and Mock-Moons, and the like; all which have no 
other Exiſtence than the Repreſentation of a Body in a Looking Glaſs; they be- 
ing indeed nothing but a Reflection or Refraction of thoſe Luminous Bodies 
which they repreſent, or are attributed to. As a Rainbow is nothing elfe bur 
the Reflection and Refraction of the Rays of the Sun from the tound Drops of 
Rain which fall from the Cloud, which at certain Poſitions to the Eye and Sun, 
do by Refraction and Reflection return an extraordinary bright and coloured 
Ray to the Eye, which very Drops fo foon as ever they are out of that Poſture 
return not at all; this is Geometrically demonſtrated, by Maurolicas, Des Cartes, 
and divers others, and may Experimentally be verified by an artificial Fountain, 


caſting up and diſperfing Water into the Air in a Mift, which will in the Sun- 
— ly demonſtrated of the 


ſhine make a Rainbow. The ſame may be Geometrica 
Parbelii and Paraſelene. That all theſe are nothing but the Phantoms of Ap- 
pearances of ſome other Luminous Body, made by an extraordinary Collection 
and Repercuſſion of the Rays from ſome other place, than that Luminous Body 
ſhould appear in, and fo the Cauſes of them may be moſt certainly a 
and ſhewn, which being all Atmoſpherical and Aerial, and placed im the lower 
Region near the Earth, oy become of no long continuance, but quickly va- 
niſh. Now if theſe Refratting and Reflecting Subſtances that may be ſuppoſed 
the cauſe of the Comets this way, be ſuppoſed to be Etherial Subſtances, and 
ſo not ſubje& to any ſuddain Change ( 37-5 the Cauſe re- 
maining 


F 
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© © © maining longer; the Effect alſo may have a longer Exiſtence, and ſo a Comet 
„may be ſuppoſed to laſt ſix Months og more. 3 
Seevetal have been the Opinions concerning this way, and thoſe very differ- 
ing; ſome have ſuppoſed the Head to be the Point where all theſe Rays con-. 
centred and met together, and there produced a kind of combuſtive Focus; 
through which the Rays of the Sun penetrating, did afterward refract various 
ways, and ſtrike forth to a vaſt length, and from that Penetration df the ſiery Fo- 
cus of the Head, acquired ſuch a Quality, as made them to become viſible; by 
which means, according as this burning Point or Focus did refract more on one 
fide than oa the other; did the Stream er Tail of the Comet appear to bend 
from the ſtrait Line continued from the Sun through the middle of this Focus. 
This they reſembled ro the Radiation of the Sun between dark Clouds upon a - 
thick and foggy Air, which does indeed very much reſemble the Appearance of 
the Blaze, or rather like the Rays of the Sun let in by one fingle Hole, or 
through a Glaſs into a dark, Room. . | | 

I have only this more to add, Thar if ſuch Reflecting or Refracting Bodies 
could bs ſuppoſed, or that we had any other Argument to prove them than on- 
ly the Appearance of the Comet it felt, there would be ſome pretty Congruities 
in the Theory that would be of ſome cogency to perſwadegthe Belief of this 
Opinion: As, Firſt, That from the Geornetrical Laws both of Refraction and 
Reflection, this Phantom would have a form much like that of a Comet; that 
is. it would have a Head brighter than the reſt, it would have a Tail or Blaze 
{ſpreading from ir, it would have this Tail always pretty near, oppeſite to the 
Sun; that is, not always directly, but ſometimes a little varying from the di- 
rect Line, though ir would ſometime alſo be directly oppoſite; it would ſome- 
time be {trait, but ſometime alſo be bended, ſomeginies clear, ſometimes a lit- 
tle coloured, and the like; which I cannot now ſtiy to inſiſt upon, but may 
ſome other time more fully explain. And this the rather, becauſe I do not find 
that any one that has hitherto written of Comets, has in the leaſt mentioned 
any Egplication like this; nor does Seneca at all explain what the Opinion re- 
ally was: But upon N of various ways how to ſolve the Phænomena, 
and how alſo to explain the Words of Seneca, amongſt others, I pitch'd on this, 
of which I ſhall upon another Occaſion ſpeak more fully, and ſhew wherein al- 
ſo the Objections lie againſt it. FED 
Hevelius's Opi> Mr. Hevelizs ſeems to give another kind of Solution of the Tail or Blaze of 
non examined. Comets, which though it does, toto Cæio, differ from this I have now explained; 

yet it may not improperly be made uſe of ro explain this firſt Opinion men - 
tioned by Seneca. He therf ſuppoſes that the Tail or Blaze, is really nothing elſe 
but the Rays of the Sun, which in paſſing through a nebulous Body, ſuch as 
he conceives the Head to be, are refracted, and reflected by the Nucleus or Nu- 
clei, it it have more than one, by which Condenſation, Decuſſation and Col- 
lection ot thoſe Rays he ſuppoſes the Blaze to be formed; now though, indeed, 
he does ſuppoſe the Head of the Comet to be a diſtin& Subſtance, and ſo falls 
in ox agrees with the Third Opinion; yet as to the Tail, he ſuppoſes it a meer 
Phantom, and ro have no real Exiſtence in Nature. ; 
This fuppeſition But againſt this Suppoſition there are many Objections; as firſt, though the 
concyning Blaze of the Comet does ſometime reſemble the Radiation of the Sun between 
Comets re- the Clouds, upon a thick Air below thoſe Clouds, as it did in this preſent 
fuced, Comer, when the Blaze r brighteſt and longeſt, yet twill be very hard 
toj make put the Simjlitude well in a Comet; for theſe Radiations under the 
Clouds appear brighter than the reſt of the Air, becauſe all the reſt of this thick 
Air under them is, ſhadowed and darkned by the interpoſition of the Clouds, 
and thole that appear bright, do fo, becauſe the Sun ſhines clearly upon them 
between thoſe Clouds. But in the Comet we want, firſt the Cloud, or ſome- 
what that ſhould darken the ber round about the Blaze; I ſay the tber, 
hegauſe, as I ſhall afterwards ſhew, all Comets that have been accurately obſer- 
ved;.and thence, in probability, all Cotners whatſoever have appeared, to be ve- 
ry. far removed above the Air, then in probability this dark Body would hinder 
the view of ſome part of the Blaze. Secondly, We find that theſe Radiations 
berween the Clouds never happen but when the Air underneath the Clouds is 
thick and ſomewhat opacous, without which they cannot appear; but _ 
hall 
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ſhall we find ſuch an opacous Air ro reflect the Light into the Heavens. It 
would be much more difficult te ſuppoſe ſuch a vaſt ſpace of the ther to be 
thickned (as mult neceſſarily be) to make out«his Ap than to ſup- 
poſe only ſo much Matter as may juſt ſerve to make the Bigneſs of the Blaze it 
ſelf, which though ir be ptod igiouſly long, as ſome thouſands of the Earths Dia- 
meters, yet ſtill *ris eaſier to conceive how there may be matter enough-to make 4 
Cylinder, than to make fo vaſt a Body as an Orb of the Æther of that thickneſs. 
But chen, Thirdly, There is nothing in. the ſhape of the Head of the Comet 
thar does any ways reſemble the*perforation of a Body that ſhould ſhadow the 
reſt of the /Fiber about the Blaze. For as I ſhall afterwards ſhew you, Comets 
do generally appear to have a brighter Body in the middle, about which there 
is a kind of White Cloud, from which the Blaze does ſeem to iſſue. So that, 
in truth, they have no reaſon at all for this Suppoſition or Opinion, and it has 
in probability ſprung, and had its firſt riſe from thoſe who ſuppoſed Comets to 
be nothing elſe but ſome ſmall Appearance here in the Air below» But fince, as 
I aid betore, It bas been by ſo many and ſo exact Aſtronomical Obſervations 
found, that forme of theſe Comets are very high in the Heavens, and far remo- 
ved beyond the Bounds of the Air, that gtoundleſs Opinion may alſo be diſ- 
charged, and yet I find moſt of our Aſtronomerrs and Philòſophers do incline to 
be ot that Opinionas particularly Des Cartes, Fromundus, Kepler, Cyfatus, Riccio- 
lus, Gremaldi, &c. who though they do all afhgn the real body ro the Comer, 
yet as to the Blaze, that they ſuppoſe to be made by the tranſit of the Suns 
Rays through the Cloudy part of the Head And Hevelias alſo, the lateft 
Writer of Comets, is of this Opinion, not as if it were made by the paſſing of 
the Kays through a Hole, as in a dark Room, but by the Refraction and Col- 
lection of the Rays in the Cloudy, and yet tranſparent Body or Head of the 
Comer. Now this Body or Head he does not _— Spherical or Globular, 
and to collect the Rays of the Sun beyond ir into a Focus, as a Glaſs Globe full 
of Water would do; but to be of the form of a Diſh or Boat, and to confiſt of 
various ſorts of Bodies, ſome Round, and ſome Angular, which do variouſl 
Reflect and Refract the Rays of the Sun, and ſo make them unite and cro 
each other in various Ways on that fide of the Comet which is oppoſite to the 
Sun, but becauſe he could not well conceive how theſe Rays ſhould come to be 
conſpicuous, unleſs there were ſome opacous reflecting Body behind the Comet, 
as there is in the Air when the Radiations before mentioned are ſeen below the 
Clouds, therefore he has ſuppoſed a vaſt Collection of Vapours or halituous 
Subſtances, proceeding partly from the Sun, and partly from the reſt of the 
Planets, as b, Y, d, Cc. to be made beyond the Body ef the Comet, that is 
on that fide that is oppoſite to the Sun, and theſe he ſuppoſes to be very much 
more thin than the Air or Atmoſphere about the Earth ; and therefore, that a 
little quantity of Matter will go a great way in that Collection: Upon this ha- 
lituous Matter the Radiations falling, he ſuppoſes, are Reflected, and fo the ap- 
pearance of the Blaze is generated. Kepler was aware that there was a neceſ- 
lity of ſuch a kind of halituous Subſtance as this mentioned by Hevelius; but 
yer, confidering the vaſt extent of the Blaze of ſome Comets, namely, to 40, 
50, 60, nay 90; and if we may believe —— to 110 in length ; and 
that this Angle muſt be ſubtended by the Tail, as a ſtrait Line, which in ſome 
Caſes will run it out to a vaſter length than if it were only a Circular Extent, 
he could not conceive whence all that matter ſhould be brought. But Hevelius 
has found out whence to fetch it ; namely, from the Orbs and Bodies of the 
Planets ; for ſince, ſays he, we are aſſuted, Quod tam immenſa materiarum Con- 
geries, umbrarum ſcilicet primariarum circa maculas circa ipſum Solem ſecun+ 
dariarum in longe adbuc majori quantitate quandog; reperiatur, utig; non abſur- 
dum quoqʒ eſt etiam tales expirationes tenuiores etiam circa Cometas dari. Nam 
dum non raro pene omnium Planetarum Orbes trajiciunt, multum ubiq, materie at- 
trabunt averrunig, ſecum, adeo ut hræviſimo temporis Spatio cum motu velociſſimo 
gaudent vaſiiſtmum ſubtiliſi marum iſtarum exhalationum cumulum, ad caudam re- 
fringendam convenientem coacervare poſjint. But to this Opinion of his, it may be 
objected, that, firſt, as to the Collection of halituous Subſtances, if ſuch were 
made in its Paſſage then in probabiliy this would be in thar part of it which came 
bebind ir in its Motion, and ſo conſequently the Tail ſhould always appear in that 
Line which the Comer has paſt ; as we may often obſerve in the ſmall Meteors -4 
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be ſeen in à clear Night called Star-ſhootings, many of which do leave a kind 
of Glade of Light behind them in the way though which they have paſt, So 
he gives no manner of Reaſon why it fhould be oppoſite to the Sun, nor indeed is 
his Explication at all natural, bur altogether forced, and Extraneous from any 
other Method or Operation in Nature, nor is it built upon the Appearances, 
for as | ſhall afterwards ſhew, had he well heeded thoſe, they would have 
hinted ſome other ways of explicating theſe Phenomena, - 

I ſhould have here left this Opinion; but that I was this Week informed from 
France of a Perſon D. Antbelne, 2 Carthuſian of Dijon, who pretends to have 
a true Theory of Comets, and to be able to predict them; and accordingly hath 
put qut an Ephemerides of this preſent Comet, therein not only ſetting down 


+ what he had obſerved before the Publication, but what ſhould happen after- 


wards till the time of irs difappearing. This Man I mention not for his pre- 
dicting of the Way and Motion of the Comer, for that I think may be much 
more exactly done than what he has, by the way I have publiſhed in my Come- 
a, which was invented by Sir Chrifopber ren; by which, from any four Ob- 
ſcrvations truly made, one may certainly find the Line,Diſtance,Motion, Inclina- 
tion to the Ecliptick, its place among rhe fixt Stars, the length of its Tail, Bright- 
nefs, Ec. ſo long as it ſhall appear to the naked Eye; for ſo long that Theory 
will hold pretty near; I do not therefore mention this French Author for that, 


* but to ſhew that he that is far out of the way in his Conjectures about the 


form of the Comer, which he ſuppoſes alſo to be made by the Refraction of the 
Sun's Rays, the Opinion we have now exploded, and ſhall heteafter more de- 
monſtratively contute from undeniable Arguments; this Man, in probability, is 
as much out in-bis Theory, which is only this, that the Head or Body of the 
Comet is Tranſparent, and that the Tail is made by the Refraction of the Sun- 
beams through it, but does not ſeem to have confidered the Difficulty which 
Kepler, Hevelizs, and divers others had taken notice of, and provided for in 
this Hypotheſis. : 

I could relate to you the Opinions of many other Authors who have inclined 
to this Opinion, that the Blaze of the Comet is nothing but a Phantom or Ap- 


pearance, but that as I find the very beſt of them that have imbraced this Opi- 


nion, to have been very dark and perplexed in their Explications; and as if they 
had not well underſtood it themſelves, fo there are others who only give a bare 
Aſſertion without any Explication or Reaſon at all: The Authority of ſuch Men, 
I confeſs, weighs very little with me. | 

I fhall therefore paſs on to the ſecond fort of Opiniens, and that was of ſuch 
as ſuppofed them ro be Aerial, Halituous and Sulphureous Bodies placed ſome- 
where in or near the Armoſphere, which was raifed out of the Earth, and fired 
in the upper Regions of the Air, and there continued *rill they waſted away. Of 
this Opinion was the great Philoſoher Ariſtotle, and almoſt all his Followers; 
nay many of them, to this Day, who have nor taken the Pains to be better in- 
ſtructed. Of this Opinion we find generally all the Stoicks, but that they ſup- 

ſe them elevated from the Air into the tber; alſo the Chaldeans and all 

iftorians, who have mentioned Comets in their Political Hiſtory : Of this O- 
pinion are almoſt all the Illiterate and Ignorant People of the World, and al- 
moſt ever have been, and ever will be; uſe they are for the moſt part ru- 
led by the moſt obvious Appearance to the Senſe, without taking Pains to make 
uſe of their Reaſon tò examine things ſtrictly ; ſo that if the majority of Votes 
de an Argument for the Truth of any Opinion, certainly this will carry it from 
all rhe reſt, at leaſt a Hundred Thouſand to One. And yer, after all this, Ari- 
flotle, his Commentators, his Followers, the greateſt number of Scholars, and 
particularly the Stoick rr as well as Peripatetick, the Hiſtorians, Di- 
vines, many Phyſitians, and all rhe IIliterate Vz/gzs in the World, will be 
found quire miftaken in their Opinion, and will eaſily be confuted by the Aſtro- 
nomers and modern Philofophers, who have clearly and plainly demonſtrated 


their Miſtake and Error. And that is, by undeniably proving the vaſt diſtance 


choſe Bodies are removed from the Earth by the Parallax, or rather want of 
Parallax, which they have been of later Ages certainly obſerved ro have; for 


that does moſt certainly and infallibly ſhew that they are ſo far from being 


aerial or Atmoſpherical, as Ar:ſtotle to ſuppoſe, that they are _— 
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Fever ſo low as the Moon, man; times 28 far off Ide Sun, and fomerns ; 
perhaps much farther ; I fay becauſe the Evidence for that is not as 


ſo eafily attainable, for no one has yet certainly proved the Parallax of the 
nor of Mars ta any exaftneſs ; much leſs have they of the ſuperior Bodies. 


Fobannes Regiomantanus, was the firſt ern 
vate the Poſitions of Comets above the Air cr Atmoſphere; for by 


Ober. 


vations of that which a in the Tear 1472, he found it by its Parallax, di- 
ſtant eight Semidiameters of the Earth at»leaft, which is very far aboye the 
reach of the Air, which thoſe, that with any probabilty judge of its Altitude, at 


moſt make, not above Twenty Miles icular, but in all probability is yet 

much leſs. But Ticho Brabe, and at the fame time Rothmann Mathematical 

Profeſſor to the Landgrave of Haſfia, Michael 2 . Cornelizs Gemma, 
to 


Maddews Heggetizs, and many others (too many named at preſent}) who 
had made Obſervations of the Comets that appeared in the Years, 1577, 1580, 


1585, 1590, 1593. did all clearly find and prove that they had all of them 
leſs Parallax than the Moon, and conſequently that they muſt be far above it; 
and with, them agree almoſt all the Learned Aſtronomers fince, only Galileo 
would ſeegi jo make ic only a Phantom ſomew bat like a Halo, which changed 
its place according to the Pofition of the Eye that ſaw it, and thence would 
give a Reaſols why it could have no Parallax; for fince its being or Poſition 
depended only upon the RefraQtion and Reflection of the Sun's Rays; according 
to him, its Diſtance or Angle with*the Sun would appear the ſame where-ever 
the Eye were placed to time it; and, conſequently, it would obſerve and keep 


fing it elevated fo far only above the Earth, or at leaff, fo poſited, as not to 
Fall in its Shadow. But this Explication of this great Wit, and moſt excellent 
Philoſopher and Mathernatician Galileo, though it be very ſubtil and curious, 
and has ſome ſeeming probability, yet the ſtrict Examination of the Appear- 
ances. by the known Laws. of Refraftion and Reflection, will ſufficiently ſhew 
the Inſufficiency of that Solution ; and ſhould the Examination of thoſe nor 
have been ſufficient to have confuted this Suppoſition from the endeavouring to 
ſolve the common Appearances of Comets to the Naked Eye; yet the Impoſ- 
fibility to have ſolved the Appearances of them through the Teleſcope would 
have ſufficiently confured it. Bur ſetting him afide, all the conſiderable Aſtro- 
nomers who have fince written of Comets, do conclude them not to be Sublu- 
nary, but far removed above the Moon, and Ethereal. Such were almoſt all 
thoſe who writ of that great and very bright Comet which appeared to the 
World in the Year 1618. And ſuch are thoſe that have writ of Comets that 
have appeared fince ; and more particularly, of thoſe two great ones which 
appeared in the End of 1664, and in the beginning of the Year 1665. Many 
of which are compriſed in the Theatrum Cametitum, Printed in the Year 1667. 
This is then the Third Opinion mentioned by Seneca, as the ſecond to be held 
by divers of the Antients. Namely, That Comets were Ethereal Bodies, placed 
at a great Diſtance from the Earth; and there moved according to Rules pecu- 
Har to them only, and diſtin from the fixt Stars, and conſtanly appearing 
nets. | | 
Whar Arguments the Antients had to make them of this Opinion, does not 
appear any more, than it doth why they held divers others; many of which have 
been with great Applauſe, and very good Reaſon taken up, and received by 
many of our late Philoſophets: But certain it is, twas not without ſome very 
good Grounds ; otherwiſe, *ris not to be conceived how they ſhould be able to 
hit upon them: As, Particularly that of Ariftarchus Samias of Philolaxt, who 
Aſſerted the Sun to be the Center of the Univerſe ; and that all the Planets, 
and the Earth among the reſt, which muſt therefore be eſteemed one of them, 
moved round about it, that remainipg fixt. Which Opinion was received by 
Copernicus, and has been fince followed by the moſt knowing Aſtronomers. 
*Tis not therefore to be doubted, but that the Antients might have ſome of the 
— Reaſonings | 
engt 


among the Moderns, who 982 


the ſame Poſition amongſt the fixt Stars in the Zenith, as in the Horizon; ſup. 
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1 and Place of the World far exceeding that 
ot Egypt, or Greece ; of which we have no manner of Hiſtory conveyed down 
to us, but ſome few ſcraps and hints hete and there ſcattered up and down i 
ſome of the Writings of the Antients. Tis not improbable, but ſome ſiicceed- 
ing Ages and"Sefts of Men might induſtrioufly deſtroy them ( which was no 
Jifficy t thing to do before Printing was in uſe) as tis faid of Ariſtotle. But 
whatever was the cauſe, is uncertain ,_ It is therefore much eaſier to find out the 
Truth by new Inquiry into the Nagure of the Things themſelves, than to hunt 
for the Cauſes ot things aniong the Wort-eaten olumes of Anti 10 We 
ſhall therefore paſs over the ſeveral Branches of Opinions under this Head, of 
the thereal Nature of the Comets, and come to the various Opinions that 
have been aſſerted and de ended by rhe Moderns, whoſe Grounds and Reaſons 
we may eaſily know. $04»: s 550 

There are then under this Heâd, great variety of Opinions, as to, the Sub- 
Nance, Light, Magnitude, Diſtance, Motion, Dulation, Generation, Ec. of 
Celeſtial Comets. But they may be reduced to theſe. 


: . Wy LO 
The firſt was, That Comets were certain Planets or wandering” Stars, the 
Laws or Rules of whoſe Motions were not yet known, and which Were diſtant 
from the Seven Planets that were known. Of this Opinion were the Cha/deens, 
as alſo Democritzs. And that thereupon, why they did but ſometimes only ap- 
pear, and then vaniſh, was by reaſon of their Approaching and Receding from 
the Earth in their proper Courſe, or by reaſon of their nearneſs to the Sun. 
Plutarch, alſo, ſays, that ſome-of the Pytbagoreans allo, were of that Opini- 
on: Seneca, alſo, held the ſame. 


The ſecond Opinion is, That the Body and Tail of the the Comet is made up 
only by re conflux of many ſmall, and, before, imperceprible Stars; and that 
the Reaſon of their diſappearing is, becauſe thoſe Stars are again diſperſed. 


The Third Opinion is, that the Comets are made De novo, out of the Mate- 
ria Cæleſtis. Every of theſe are varied by ſeveral Suppoſitions about the Blaze, 
of which more hereafter. 


N. B. Here our. Author breaks off, and leaves this Diſcourſe of Comets imper- 
fe, ſa tbat I was in ſome doubt whether I ſhould publiſh it; but conſidering it 
contained a brief Explication of ſeveral Opinions of the Antients, and ſome of the 
| Moderns, of the Nature of Comets; I thought it might not be unacceptable to the 
Reader. T ſhall in ſome following Sheets preſent you with a pretty large Treatiſe 
Comets; containing his own Theory and Explication thereof, from Obſervations 
made on thoſe in 1680, and 1681. 5 

What follows is the Continuation of bis Ledluret of Light, wherein he proſecutes 
his former Inquiries into the Nature thereof. R. W. 
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Being a Continuationof the 'Leftures of Light inter- 
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rupted for ſometime by our Author's Obſervations on 
the Comets in 1680. Theſe were read about May, 
1681. 8 g 1 
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The CON. T ENT S. 


1. A Recapitulation of ſome former Particulars, as to the Three Properties 
of Light, viz. its incomprehenſible Extenſion, prodigious Swiftneſs of its 
Motion, and yet the Limitation of its Power, ſo as to admit the Kules of 
Compariſon, of Majority, Minority and Equality. Light falls under 4 
threefold Conſideration, as it is in the Luminous Body, as it is in the 
Medium, as it is in the Eye. Luminous Bodies are Celeſtial or 1erreſtri- 
al ; Celeſtial are ſuch as ſtine by their own Light, as the Sun, and fixt 
Stars or Comets, all which are actual Pires The Authors Theory of Comets, 
That the Planets except the Sun have no Light of their own. 2. The 
conſideration of Bodies within our reach emitting Light, which are redu- 
ced to five Claſſes. Iſt. All Sulphureous, Reſinous and Spirituous Bodies. 
Here is aſhort Explicatjon of Fire, and the Life of Animals. 2dly, Bo- 
dies not combuſtible, yet that will ſhine with « certain Degree of Heat. 
3dly, Such as ſpine by an inward Fermentation without Heat. 4thly, Such 
as ſhine by an Inpreſſion of Light. $#hly, Such as ſhine by Motion. 
3. Theſe are to be the Guides into the Nature. of Light. The Definition 
or Deſcription of Light, what it is. The Proof and Confirmation there- 
7 That the Medium of it is perfectly Denſe. Bulialdus's Notion of 
ight rejected. That Light is a Corporeal Subſtance, that it per ſectiy fills 
Extenſion or. Quantity extended every Way, that it is ſuſceptive and 
communicative of Motion. 4. The Motion of Light, in the Conſiderati- 
on of which are obſervable, The Quantity, Qualit) and Power thereof. 
Theſe explained. The cauſe of Sound. Heat only an internal Motion of 
the Parts : A certain Degree of Heat or of this Internal Motion produces 
Light. Light in objecto, is « peciliar kind of this internal Motion, and 
the Propagation of this Motion is Light in+4he Medium. R. V. 


I, I Was the laſt Term diverted from proceeding with the Explication of 

Light I bad begun to diſcourſe of in ſome of my former Lectures, by the 
Appearance of the Comet, which ſeems to give a Light very. differing from 
thoſe of other Celeſtial Bodies: I was therefore the more willing u 


Occaſion to diſcourſe on the Light of that Body, having before diſcourſed of 
the Light of the Sun and Stars. But ir was with a Defigh of Reſuming the Di- 
ſcourſe of Light in General; for that a clear Underſtanding and Explication 
of it, will very much facilitate the Knowledge and Science of many other ab- 
ſtruſe and difficult Operations in Nature. For the doing of which as it 2 
mu 


Py _* 


_ | — — — ND — 
much uſe muſt be made of Geometry. And, indeed, without it little can be 
done, that will any ways igtelligibly inform us concerning it. General and in. 
definite Aﬀertions and Deſcriptions do but rr inform, and the De- 
duction from ſuch Propoſitions muſt be uncertain, and of a dubious Senſe; and 
defeftive of Form, becauſe want the neceſſary Limits and Boundaries. 


Lites of Ligh. 
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Whereas, on the other fide, where the Definitions are ſtrift and exact, and the 


Deduftions cloſe and 
moſiftrative, and will admit 


The Proprieties I have taken notice of fm, 


the Science thence derived is Poſiti 
no manner of Heſitancy, or 


ve and De- 


ARecapitulati- 1. The Incomprehenſible Extenſion of its Propagation, boundleſs and unli- 
„ the Three mited as the Univerſe, and yet really affecting every Attom or Point of the 
— f Medium or Maſs of Created Body, and this nor only of the tranſparent Medi- 


fold 
* Conſideration there are ſome that thine by their own Light, and ſome that ſhine by Light re- 
of Light. 2 &- Labonte * 


never ſo Immenſe (as whoſe Imagination can ſet 


um, but as I conceive, and ſhall hereafter explain and ſhew my Reaſons for it, 
even every Atom and Point of Opacous Bodies alſo; ſo that no one Atom 
or Particle of created Body is free from its Power i and be the Extent thereof 

imĩts to Extenſion) yet the 
whole, and every part thereof is really affected by the Power of Light. 


Secondly, The prodigious Swiftneſs, or rather Inſtantaneouſneſs of this Pro- 
gation; ſo that it ſeems to exert its Power to all 8 Diſtance in an 
Foifanc of time; ſo that at the fame Inſtant that the Lucid Body emits its 
Light, or exerts it Power, the Receptive Body though never ſo far diſtant is af- 
fetted by it; and this without any reſpe© to the vaſt. ſpace interpoſed, ſo that 


2 Bedy a Million of Millions of Miles diſtant, is afteQted as ſoon as a Body di- 


ſtant but a Span, ſo that it may be faid to ourpaſs the quickneſs of our 
Thought; for chat we muſt think of one thing after another. And though 
ſome ingenious Men, as Monfier Rewer, have indeavoured to prove it to be 
remporaneous, and to ſpend ſome time in paſſing from the Illuminating to the 
Illuminated Body, thereby thinking to make it more Intelligible and Adequate 
to other PowetS and Operations of the Univetſe; yet he ſuppoſing that time to 
be ſo incredibly fhort, in compariſon to the of the Space it paſſes, as he 
allows but one ſingle of time, or the part of a Minute of an 
Hour for the time in which ir paſſes rhe Diſtance of about 20000 Miles; it 
makes it much more difficult to conceive fo rapid a neous Motion, 
than the Inſtantaneouſneſs of that other. For the Motion of a Cannon Bullet 
is as much ſlower than this of Light, as the Motion of a Snail is than that of 
a Cannon Bullet. 


The Third Propriety of Light which I took notice of, was, that though its 
Expanſion ſeems to be indefinite, and its Motion Inſtantaneous, or infinitely 
ſwift ; yer that its Power was finite, and limited and ſubjected to the Laws 
of Quantity, and admitted of the Rules of Compariſon, of Majority, of Minori- 
ty, and Equality, which nothing chat is infinite is ſubjected to; and upon this 
Account it is, that it falls under rhe Conſideration of Geomerry. 


1. 1 ſhall now begin with a morggparticular Conſideration of Light; and 
therein I ſhall confider what Light E, that has theſe admirable Proprieties- 
Reſerving the explication of ſeveral other Proprieties of it altogether as won, 
derful, till I have a little further explained theſe, and ſhewn how theſe are 
produced by it. a | 


jets are either Celeſtial or Terreſtrial , of each of which, 
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L ofhurewof Light. „„ 
The Principal of the Celeſtial (at leaſt as to us) is the Sun, which for ought Celeſtial Lumi- 
we yet certainly know, is the Principal and Brighteſt Body in the World. I have 0 Objeds. 
already explained ſomewhat of the Nature of that Body as to its bigneſs, its 
turbinated Motion, its Atmoſphere, its Nebule, Macuiæ and Faculz, and their 
Proprieties and Motions, and thence gave ſome probable Conjecture of the Con- 
ſtitution and Subſtance of is, and concerning the manner how it comes to give 
Light; and I ſhew'd you many Reaſons why, in all likelyhood,the Light of the 
Sun might proceed from an actual Fire, ſomewhat Analogous to the Fire of Bo- 
dies * with us; whence from ar underſtanding ot the Nature of Fire, 
Flame and Light here within our Reach and Command, we might the better 
be inabſed tg examine and judge of the nature of Light in general; for if the Ce: 
jeſtial Lights are Analogous,and much of the ſame Nature with the Bodies that 
give Light with us, then the Knowledge of the one will explain the offer. 

Next, I began to ſhew ſome Reaſons why in Probability the fixt Stars were 
of the ſame Nature with the Sun, as to this Propriety of Emitting Light: For, 
that firſt, they were Bodies ſome of them vaſtly Diſtant, as I have, I think, 
experimentally proved by the Obſervation I made of the paſſing of Stars near 
the Zenith; and conſequently they muſt be vaſtly big. Thence, Thirdly, The 
mult emir a very ſtrong and vivid Light, fince at ſo vaſt a Diſtance they do fo 
ſenſibly almoſt Dazle the Eye; for the Power of Light, as I ſhew'd before, 
though ir be inſtantaneous and indefinite in Extenſion, doth yet continually Di- 
minith in its Power, the farther it acts from the Lucid Fountain; and this nor 
in a Simple but Duplicate Proportion to the Diſtance; ſo that a Body a Hundred 
times further Diſtant, receives not a 10000 Part of the Light. But then, 
Secondly, Tis probable, that they ate actual Fires, as I indeavcured to prove 
the ſame, from ſome remarkable Inſtances we have had of ſome of them that 
have, as it were, blazed out upon a ſuddain, and after a ſhort ſpace, quite 
burnt ont, fo as never to appear fince ; as that remarkable Star in 1572, which 
was ſo accurately obſerved by the Noble Ticho Brabe, and ſome others of that 
Nature; and by fome others, which ſometimes appear, and fometimes gitap- 
pear again, as that in Colle Cetz, 


* Thirdly, I ſhew'd why alſo Comets were Bodies that ſhined by their own 
Light, and did not receive their Light from the Sun, but from a Principle of 
their own; and this I have ſhewn to be very much of the ſame Nature with our 
Fire. And by very many Obſervations I have made of the laſt Great Comer, I 
am confirmed that thg Light of that vaſtly great Blaze, which at ſometimes 
was extended to ſo great a length, as to ſabtend an Angle of almoſt Ninty De- 
grees, and to be of the breadth of near Three; wasgrvholly from it ſelt, and 
was not cauſed by the Reflections of the Light of the San; and that all that 
Stream iſſued from the Body or Head, much*after the ſame manner, as the 
flame of a Candle does iſſue from the Weik ; and therefore from all Circum- 
ſtances I cauld obferve of ir, and from what I took notice of in the former 
Comets; I judge it to be a Body actually on Fire, or. in a State of Diſſolution, 
and that it confiſts of burning Materials, but much differing from the Subttance 
of the Sun and fixt Stars, which afford a more pure, ſtrong and defecated Light, 
whereas this is more blended with a kind of Smoke, or Hetrogeneous Vapours, 

which are conſumed whilſt they are in the Blaze, in the ſame manner, as the 
Smoke of a burning Body here with us is conſumed by the kindling of it into 
Flame, as it aſcends from the ſmoaking or ſteaming Body; as may be obſerv- 
ed in the Burning of a Tallow or Wax Candle, or of Oyl, Spirit of Wine, or 
the like in a Lamp. Theſe therefore are the Celeſtial Bodies that emit Light 
of their own; in all which, the Original or Cauſe of it ſeems to be nothing 
elſe bur an aQual Fire, and to be Analogous, or very much of kin to the Fires, 
that confume Terreſtrial Bodies, and therefore our Inquiry for the cauſe of Light 
is brought ſomewhat nearer to- us, and more within our reach,” and therefore we 

may with the greater Eaſe and Certainty find out the true Cauſe and Nature of it. 


For as to all the other Celeſtial Bodies, vis. the Moon, and the reſt of the 
primary and ſecundary Planets, tis very evident that they do not ſhine by their 
own proper Light, but by the help of 2 of the Sun, which is reflected — 

them 
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Lettures f * Light. 
them to us. For if we confider the Moon, tis very evident not only from the 
Increaſe and Decreaſe of Light, which make the Appearances and Phaſes of 
the Increafing and Decreafing of the Moon, and from the Eclipſes both of the 
Sun and Moon, which have very long been Obſerved and Explained by this 
Theory, the Dark Body of the Moon eclipfing the Sun, and the Interpofition 
of the Earth between the Sun and the Moon, eclipſing the Moon; but from the 
very Shadows of the Protuberant and Craggy Parts of the Moon upon the 
Surface of irs Body; for thoſe Shadows may, with a Teleſcope, be as plainly 
ſeen as the Shadow of the Stile of a Dial, and the Motion and Change thereaf 
may be as plainly alſo ſeen, and the Progreſs of the Light of the Sun upon the 
Surface of that Body. But whereas ſome object that the ſecundàry and faint 
Light of the Moon, which is ſometimes remarkable in total Eclipſes, ſeems to 
be a pfoper Light of the Body it ſelf, tis now evident enough that, as Kepler 
well obſerved, that Light proceeds from the Refractions of the Sun's Light in 
the Atmoſphere about the Earth, where it is refracted towards the Axis of the 

 Umbra of the Earth; and as for that of the New Moon, that is cauſed by the Re- 
flection of the Sun's Light from the Surface of the Earth; for that tis very 
plain, that as the Light of that Decreaſes, as it does when the Aſpect is chang- 
ed, and a leſs part of the inlightned Surface of the Earth reflects to the Moon, 
as from the firſt to the laſt Quadrature, that ſecundary or faint Light vaniſhes 
and is no more viſible. x 
Next, As to the Light of the other Planets, tis very clear that they Receive 
what they Reflect, from the Sun; for tis plain, that Mercury, when it has 
paſſed between us and the Sun, has appeared a ſmall Dark Spot, and ſome have 
affixmed to have ſeen the Phaſe of it through a Teleſcope, to appear Horned like 
a New Moon, though I never yet obſerved it ſo my ſelf. Bur as for Venus, I 
have very often obſerved the Changes in her, and found her as ſharp as the 
Moon, two days before or after the Conjunction, without the leaſt Appearance 
of Light on the other part of her Body; and Mars I have obſerved a little 
wained, but as for Jupiter, I have divers times plainly ſeen the Shadow of 
one of the Satellites paſs over its Disk, as well as the Satellites eclipſed by the 
Shadow of the Body of Jupiter; ſo that both the Body of Jupiter and the Sa- 
tellites about it, do ſhine only from the Reflection of the Light of the Sun. 
We have no reaſon to doubt but that the Light cf Saturn and its Satellites pro- 
ceed from the ſame Cauſe, and that becauſe as the Body of Saturn is fo much 
further removed both from the Sun and us, ſo the Light is confiderably more 
Dull and Weak. And befides, I have ſeveral times plaifily ſeen the Shadow of 
the Ring upon Saturn, which could not be, it the cauſe of its Light did not pro- 
ceed from the San. So@hat upon the whole, we have ſufficient Grounds to 
conclude that the Light of all the Planets proceeds from the Light of the Sun 
reflected from them to us; and conſequently, that the emitted Light of all Ce- 
leſtial Bodies is much of the Nature of the Lights of the Fires we have here up- 
on the Earth. ' 


Terreſtrial Lu- 2. We come then in the next place to confider ſuch Bodies as are within our 
minous Object. reach, that emit a Light of their on; that ſo by a Scrutiny of them we may 
find out the Cauſe and Reaſon of Light. . 8 
Of theſe we have a vaſt Number of all Bodies almoſt, by ſome means or 
other affording us Inſtances of this Luciferous Nature, but they may all be re- 
duced to a few general Claſſes or Heads, under which Claſſes they may beeaſi - 
ly ranged in ſome reſpett or other. 


1. Sulphureens The Firſt and Principal, and the moſt general of all the reft, and which may 
Bodies, &c. moſt properly be ſaid, of ſuch Bodies as emit their own Light, or to produce 
Light from themſelves, are all Sulphureous, Unftuous, Refinous or Spirituous 
Bodies, which will being firſt heated, be burnt or Diſſol ved by the Air, as a 
Menſtruum; for all fuch Bodies, whilft they are thus Diſſol ved or Burnt, emit a 

conſiderable Light. 5 - 
This Head therefore compriſes all combuſtible Bodies, w hich are either Mi- 
neral, as Sulpbur, Cole, Aſphaltum, Bitumen, Petroleum, and the like ; 48 
| Betable, 
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etable; almog all Parts of which, exc@pr the Warry, are Combuitible and Dif- 
Dluble 1 the Air. 


Or; Thirdly, Animal Subſtances; all the Oily or Fatty - Parts of which are 
likewiſe Combuſtible, but the Watery and Earthy Parts are not. 

Now all theſe Subſtances being firſt heated to a certain Degree, ſome mote, 
ſome leſs, will by the Air be pzeyed upon and diſſolved, in which Action of 
Diſſolution or Burning, Light is produced: And tis very evident that that Acti * 

on is neceſſary to the of Light, for that before the Conſumption or Diffo- 
lution begins, and after it is finiſhed, there is no Light produced, but only du- 
ring ths time of the Diſſolution. And this maybe farther argued from this, 
that the faſter and quicker the Diſſolution is made, the more ſtrong and vivid 
is the Light; and the flower; the more weak and languid; and thaxefote, the 
more of the Menſtraum of the Air is applied to the Diffolving Body, the more 
quick is the Diſſolution performed, and the brighter is the Light, as is well. 
known in the blowing of Fire with Bellows, wtreby a quick ſupply of freſh 
Air, is brought to the burning Body, which is ſufficiently known to all Peo- 
ple, though not under this Notion : Moſt People ſuppoſe it to be only for blow- 
ing away the Aſhes, and ſo by that means ſhewing or diſcorering the Fire that 
lies underneath them; bur I have proved by divers Trials, that tis not the Moti- 
on of the Air by the Bellows, for removing the Aſhes or driving off the burn- 
ing Parts that does any thing in this Effect becauſe if the Air that is ſo blown 
be firſt ſatiated and then blown on it, it produces no other effect than to blow 
off the Aſhes, and blow out the Fire; for the more you blow the more dead 
is the Light, and the ſooner is the Fire quite extinct; inſomuch that in a very 
ſhort time the Coles all become perfectly Black, without emitting the leaft 
glimpſe of Light or Shining, at which time if one blaſt of freſh Air be blown up- 
on thoſe ſeenfingly dead extinct and black Coles, they all immediately begin 
to Glow, Burn, and Shine afreſh, as it they had not been at all extinct; and 
the more freſh Air is blowed upon them, the more they ſhine, and the ſooner 
are they Burnt out and Conſumed. So that tis the frefh Air that is the Life of 
the Fire, and without a Conſtant ſupply of that it will go out and Die. 8 
Somewhat like this is obſervable in the Life of Animals, who live no longer 
than they have a conſtant ſupply of freſh Air to breath, and, as it were, 
blow the Fire of Life; for ſo ſoon as that ſupply is wanting, the Fire goes our; 
and the Animal dies, and all the other vital Functions ceaſe ; as any one ma 
preſently fee, if he puts a ſmall Animal as a Bird, or the like, into a ſmall Glaſs 
and covers it cloſe; for in a ſhort time the Air becomes ſatiated, and is no 
longer fit for Reſpiration ; but though the Animal breath it as before, and Pant 
and move his Lungs as before; yet it the Air be not freſh, the Fire of Life will 
extinguiſh. Some Learned Philoſophers and Phyfitians have been of rhe Opini- 
on, that the uſe of Breathing was for noching elſe, but that by the Motion of 
the Lungs the Blood might be kept circulating which paſt through them, or 
that the Steams of the Blood might be carried off, which it could nor do when 
it was full of Steams; but by many Trials I have proved that neither of thoſe 
are art all the Cauſe of the Dearh of the Crearure, bur only the want of 
freſh Air. | 

For whether the Lungs move or not move, if freſh Air be ſupplied, the Ani 
mal lives, if it be wanting, it dies. Again, If the Air be full of Steams or not 
full of Steams, ir is all one, the Animal lives if it be freſh, but it it be not, it 
dies; nor does the heat or Cold of it do any thing. But this only by the by, be- 
ing more proper to another Time and Difcourſe ; my preſent Inquiry being at- 

ter the Nature and Cauſe of > This then is one of rhe Claſſes of ſhining 
Bodies; namely, ſuch as are Diffoluble or Burnable by the Air. 


The next Claſs are all ſuch Bodies as are not combuſtible, but ate ſo figt . Shiang B. 
as to indure a great degree of Heat, without being ſubject to flie avay or 2 dies not Com- 
diſperſed into Vapours; ſuch are all ſorts of Metals, Stones, Earths, Clays, buſtible, but 
Salts, Sands, White Burnt Bones, Aſhes of Vegetable and* Animal Subſtances, Fete 
and rhe like; Every one of which when heated to a certain Degree of Heat, will 
Shine er afford Light; bur under a certain Degree will not ſhine at all. 
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Leftures of Light. 
No there are great Varieties of theſsL for that ſame will nor begin to 
ſhine till, they have a very intenſe and Violent Hear, others with a ſmall De- 
inſomuch that I lately ſaw the Pouder of à Stone which laid upon 2 
late of Metal, and held over a Chafingdiſh of Coles, would preſently, and 
with a ſmall Heat begin to ſhine, but ſo ſoon as the Plate cooled, would leave 
off ſhining, but the Plate being warmed again, it would again ſhine; and al- 
moſt every Body has a peculiar Degree of Heag, at which it begins its ſhining ; 
fo that there are almoſt as many Varieties of Degrees of Heat ro make Bodies 
ſhine, as there are to make Bodies flow and melt; ſome will ſhine before they 
melt, as almoſt all the harder Bodies; as Gold, Silver, Copper, Braſs, Iron, 
Stones, Earths, Cc. others, will Melt before they Shine, as Tim Lead, Salt- 
peter, Allum, Vitriol, Tallow, Gums, c. ; 
3.Bodies ſhining In the Third Claſs are all ſuch Bodies as ſhine without Heat, by an inward 
without Heat. Fermentation, in which though their Light be bur ſinall,yer does it become viſi- 
ble enough in a darkned Room or in the Night; ſuch are Glow worms, Sco/o- 
pendra, ſeveral kind of ow decaying Fiſh, as Whitings, Oyſters, and many 
others, ſometimes Fleſh, as Veal ; alfo rotten Wood, and fome forrs of Putri- 
fying Vegetables, alſo ſome Putrifying Urines; alfo the Phoſphorxs made out of 
the Caput Mortuum, or the Rob of Urine found out by Dr. Kunkel/, and many 
others. 


4. Bodies fbin- In the Fourth Claſs are ſuch as Thine by the Impreſſion. of Light made upon 
ing by an Im-them, by being expoſed only to the Light of the Sun or the Day. Such are 
1 =— of the Preparation of the Bononian fone, and the Preparation lately found our of 
_ common Chalk by Dr. Ba/dwir ; theſe receive ſuch a Power from the Influence 
of the Light, that being carried into a Dark Room atter they have been expo- 

ſed to the Light, they then appear to ſhine like a Cole of Fire, and continue 

ſo to do for a pretty while, but will by degrees loſe their Light, afid be ex- 

' tint almoſt in the manner as a Piece of Red hot Iron; but being again expoſed 

to the Light of the Sun, or a Window, they preſently reaſſume their ſhining 


Quality. 


3. Bodies ſki. In the Fifth Claſs are all ſuch as ſhine by Motion, Diamants, Sea Water, 
ning by Motion, ſome fort of Dews, Sugar, Black Silk, the Back of a Cat, and clean warmed 
Linnen, as has been lately experimented by Dr. Crone, and ſeveral other Sub- 

ſtances which will ſhine with a degree of Motion or a little rubbing, | 
To this Head alſo, may be referred ſeveral others alſo which require a great 
of Heating or Rubbing, as Iron and ſome other Metals which may be 
made Red Hot, or to ſhine with Hammering only, two hard Stomęs as Flints 
and the like, ſtruck one againſt the other, rwo Fieces of Wood which with 

Rubbing will take fire, and the like. 


3. Theſe ſeveral ſorts of Lights are to be the Guides which muſt conduct us 
in our ſearch after the true Nature of Light, nor can the Truth of the Theo- 
ry be fully Diſcover'd, till every one of theſe Witneſſes and Teſtimonies are 
thoroughly examined, and that by comparing the Evidences chat each of them 
ſhall bring diſtinctly, with thoſe of every one;of the other, there being ſuch Ax. 
ioms and Maxims founded, as will open a my to the clear Knowledge of this 
moſt abſtruſe and difficult Science of Light. rom which as all the viſible Ap- 
pearances derive their Original, ſo the greateſt part of the Knowledge and 

nformation of Mankind; for the Explication of which, the Theory of Viſion, 
and the ſtructure of the Eye, the Organ of that Senſe, and all the Powers and 
Modifications and effects of the Rays of Light: And ſo the Theory of Opricks, 
Dioptricks, Catoptricks, Perſpective and Projections, and Crotnatick, or the 
Theory of Poſition, Modification and Effect of the Rays of Light, whether Di- 
rt, Reigatted, or Reflected, or Compounded on the various Superficies on 
which they are incident; every of which I deſign (God Willing) fully to expli- 
cate. So alſo the Velocity and Modification of all the Motions of the Celeſtial 
Bodies, via. both the primary and ſecundary Planets, have their Original and 

Cauſe, as I ſhall hereafter plainly and fully demonſtrate. 
Ir 
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It would be too long here to recount to you the whole proceſs of he Exam. 
nation of theſe eee on _ by 
comparing e one, with every other, y ; and many together; wi 

"> oral | 41 21 — Cauie, and 
a; 


ſuch a peculiar Number of many others; w 
the CharaQteriſtick of Light in General is dilcovered ; and then, to ver 
what is the peculiar cauſe of it in this, and that, and Cother particular Body, 
from whence ir It will ſaffice at this time to tell you the Reſult and 


Concluſion; for that the Proceſs is long and tedious, and not attained but by . _ 
many Steps and Degrees. Light then 10 nothing elſe bat a peculiar Motion of Deffnitim 


the parts of the Luminous 


Body, mbich does affect « fluid Body that incompaſſes : 
Luminous Body, which is perfelly fluid, and perfelily Denſe, ſo as not to admit f 
any farther Condenſation ; that the Parts next the nous Body being mou- 
ed, the whole Expanſum of that fluid is inoved Iikeenſe. So that 


A ble 
Parts next the Luminous being prottuded a certain aſſignable * 
- protrudes all the vaſt Expanſum of the fluid, every way in orbem, at the ſame 


ant an aſhgnable Space: So that no one Atom, or Point of it, to all ima- 
ginable *Diſtance, but is at the ſame time moved with it, or protfuded for- 
ward: For Inſtance, When a Luminous Part of the Sun is moved with the 
Motion of Light, ir does at the fame Inſtant, move the Parts of the Incompaſ- 
fing fluid, which is the prom Medium of Light, with the Motion of Light; 
which part cannot fo moved, but that all the Parts of that Medium, 

ro the extent of the World, muſt be moved at the ſame Inſtant, and protruded 
from the Luminous Point in a direct Line; ſo that at the ſame Inſtant, that the 
Apex of the Cone is moved, the ſpherical baſe of that Cone alſo is moved, and 

very imaginary Spherical Superficles,that is patallel to that baſe, is moved like- 


wile. | 


Light, 


This Conſequence will follow of neceſſity, from the Definition of the Nature 7he u of 


of the Medium, that is proper for the conv 


it is a Medium perfelily Denſe; that is, ſuch as will not be by any Power forced * 
into leſs Dimenſions it is contained in, bur does compleatly fill and main- 
tain that ſpace. And, Secondly, From its perfect fluidity, it does accommo- 
date it ſelf to all manner of Forms, ſo as exactly to ſhape it ſelf into the new 
Form that is given to it, by the Motion of Light. | 3 


For Inſtance, If we imagine ABC to Repreſent an hollow Conical Body, 
Indefinitely extended from the Point A, which is the Apex towards B C, and at 
the ſame time imagine alſo this hollow Conical Body, fill'd with a Body per- 
feAly fluid, and perfectly Denſe; that is, ſuch as will perfectl ——— 
It ſelf to the Fi of that Cone, and intirely fill the Cavity of it, fo as not to 
leave the leaſt Point of it unfilled ; and that will not admit of any manner of 
Condenſation into a leſs Room: If then we imagine, that by the firſt ſtroke 
of the Motion of Light, the Parts of the fluid that fill th Apex 4 d, be dri- 
ven forward toward the baſe, into the ſpace d ze o, equal to it in quantity; 
it muſt at the ſame Inſtant drive that part of the fluid that fill d the ſpace dae o, 
into the ſpace e o p f, equal to it in quantity, and that which fill d the f 
e op f, muſt at the fame time be protruded into the ſpace P48. of the 

to þ r 
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uantity; and fo onward Ff p g g, into g gr b, and gb in i, in In 
> mug to the utmoſt extent of the Cor, and files fluid Matter, Þ * 4 
the ſame time that the Parts that made the 1 ical Baſe, dn, of 


eo, of the Cone 


eyance of Light. And that is, that 2 
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of the ſev 
Light at &veral Diſtances. For, Firſt, It is clear that the ſame Quan- 

Motion. and y of Light, that there is is in the firſt Cone or 
, the fame is in the laſt part / # n, and in every other inter. 
aSd noe, eo 7 


, 0 , fp 227 „ and the reſt; ſo that if we 
according to the nhon of the Imaginary Baſe; we ſhall 
thoſe increaſe in a Duplicate . — that is, as the Squares of the 
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as at ten times the Diſtance, the Expanſion is a Hundred 


; 


times the z and conſequently the ſame quantity of Motion is expanded 

into a times the ſpace, and therefore an equal ſpace of the Superficies 

of that, at ten times the nce, will have but e Fart of the Motion or Light 

. that is ies at once the Diſtance. This therefore will be repre- 

. ſented by the Seftions of a Conical Body, made by turning the Hyperbola 
round upon the Aſymtot, for the Ordinates to the Aſymtot being in reciprocal 


to the intercepted Parts of the Aſymptot, the Squares or Circles of 

ymptots, muſt be in Duplicate Proportion of the intercepted Parts of 
Afymprtot Reciprocally. This is the Pro 

allows to the 


f 


portion that the ingenious Kepler, 
Decreaſe of Light, ſuppoſing it to be only in Duplicate Proporti- 
the Diſtance Reciprocal; and according to this, he founds the Proportion 
Power of the Sun in moving the Planetary Bodies at ſeveral Diſtances ; 
ought to have conſidered alſo another Decreaſe of. the Power of the 

3 to the Decreaſe of Thickneſs, of the baſe Parts of the Cone. 
fo in the J — nt og of rhe Cones, there is the ſame 
quantity of Matter, if the be Expanded in Breadth, it muſt be diminiſh- 
ed in thickneſs If therefore at ten Foot Diſtance, for Inſtance, it be ſpread 
into azBreadth 100 times as big as at one foot diſtance, then conſequently to make 
the equality of Content in the one and the other, there muſt be but +;, part of 
the thickneſ | 


For if at the Diſtances — —- 223% 4 5% 6 , 8, be. 
The Superficies or Baſes ed beas — 1, 4, 9, 16, 25, 36, 49, 64, &c. 
Then the Thickneſs of thoſe Baſes muſt be as 1, 5, 3, le tr, 1% 2 1 Ce. 


of the length of the Pulſes or 
ſtrokes of Li at ſeveral diſtances from the Luminous Body, and con- 
Fquently the Velocity of thoſe Pulſes. So that according to theſe Rules, the 
Force or Power of Light muſt decreaſe in quadruplicate Proportion of the Di- 
— — taken; that „ — 1 the bay pong 
eciprocally ; and conſequently, as afterwar w the etteQt of Li 
or the Modon it cauſes in other Bod ies, will be in Subduplicate . 
cate Proportion of the Diſtances Reci- 


* 


Theſe then will give the Proportions 


- * * 


tion 
and ſucceſſive Motion. Now we muſt find a middle proportionate Subftunce, 2 
which is defeCtive of the 2 and exceeds the Corporeal, but a middle <4 
roportional does participate the Exceſs and Defeft. Now BG ( the Sub- | — 
ance of Light ) is defettive of A E, in Termination and ſucceſhve Motion, 1 
but it C in inſtantaneous Motion and Penetration. Now that Subſtance 
which is defeftive of one, and exceeds the other, is a Medium; but Light is 
ſuch a Subſtance, which by its Penetration and inſtantaneous Motion, exceeds a 
corporeal Subſtance , but it is defective of Incorporeal Subſtance, in its Termi- 
nation and Succeſſive Motion. This is his Demonſtration, but how much more 
inſtrufted we are by it, of the Nature of Light, I ſhall leave to every Man to 
judge. It is, I confeſs, above my reach to conceive what Subſtance tis he 
ſhould mean; it being perfectly new and not thought of before, that ever 1 
could meet with ; nor can 1 ſee what need he had of ſuppoling any ſuch Sno- 
ſtance. For fince the ſame Proprieties that are found in Light are found in Cor- 
poreal Subſtances, or Bodies, as I have before mentioned; I ſee no reaſon why 
on this Account, we have any Reaſon either to 4 an Incorporeal Sub- 
ſtance, or a Subſtance of a middle Nature, berween Incorporeal and Corporeal. 
*Tis to me, 1 confeſs, very difficult to conceive what a Corporeal Subſtance is; 
nor can I have any more clear Conception of what is meant by that Expreſſion, 
than what J would expreſs by theſe two Words; /omewhat extended, which 
how that differs from a Vacuum, or an Extenſion, without Subſtance; or an 
extended Nothing, is nor eaſy to be underſtood by one that throughly conſiders 
his own Conceprions, men 1 

Des Cartes therefore makes Extenſion and Body, or corporeal Subſtance, to 
be one and the ſame thing; and that no other Subſtance but Body, or Cotpore- 
al, can be extended. | DR ED, 

But to leave theſe Metaphyfical Notions, tis clear from what I have ſhetyn, 
that as to this Subject, Light, there is no need of ſuppoting any other Sub- 
ſtance, but Corporeal, or Body; and that, ſo and ſo qualified; that is; petfect- 
ly Fluid, and perfectly Denſe, and fo Receptive and Cotmmunicarive” df 41 
manner of Motion. 3 ene ber. 

As to the Notion therefore of the Subſtance of Light, I know not whit cin 25% true wich 
be farther added, that is more known or more Intelligible than that it is; Fitft; on of Light. 
A Subſtance, or a fomething ; that is infinitely fluid, or at leaft, indefinirety , 
if that be more conceivable, whoſe leaft conceivable Part is free frem ' coheſion 
with any other, and ſo is ſuſceptible of any kind of Motion, without carriihg 
or moving along with it the Lateral Bodies, whereby it only communicates the 
Motion it receives behind, to the Parts that lie immediately before it; whence 
follows that great Propriety of Light, that in a uniform Medium, it propagites 
its Motion every way in direct Lines or Rays, from a Center of a Sphere. 


And, Secondly, That it is a Subſtance, or ſomething that compleatly Hills an 
Extenſion or Quantity every way extended, and cannot be condenſed, or forced 
into leſs Extenſion, Space, or Room, by any Natural Power; but that the 
fame Subſtance will always have the ſame Quantity, or Extenſion, one 
way or other; what it wants in one, it will have in one or both of the other Di- 
menfions; as what it wants in breadth it will have in thicknes, or in lengrh, 
that ſhall recompence the whole, and bring it to equality. | 


Thirdly, That this, as all other Bodies, is ſuſceptive and communicative of all 
manner of Motion, but is more appropriated to Motion of ſuch a Degree of 
Swiftneſs, which is in proportion to the Motion of other Bodies, whole leaſt 


rt is ſolid and bulky, as the bigneſs of the one, to the bigneſs of the other, 
eh taken. This may ſerve for the Explication of thi Subſtahce of 
4 h n 


4+ The next thing we are to conſider, is, the Motion of Light, which is the of the 3ttim 
principal thing derable in it 3 for the Subſtance without the Motion has no Lebt. 
effekt, nor has the ſubſtance Light; tis that we are ſenſible of, and not of the 
Subſtance z ſo that be the Subſtance what it will, whether Corporeal, or Incor- 


corporeal, 


Sand how 


_ are but Random Gueſſes, and make no certain and demonſtrative Conclu- 


the Air, if we move it but flowly, we hear no Sound; becauſe the Motion is ſo 


A certain De. In the fame manner, if you take a piece of the moſt fixed Body that will in- 
gee of Heag dure the Fire; as for Inſtance, a piece of pure Gold, or refined Silver, which 
produces Light, will not waſt nor burn by heating; if you heat ir but with a ſmaller Degree of 


come to give the Laws and Rules of Motion propagated from Body to Body. 


it o ſhines, will make it ſeem to fla 


 Leftures of Light. 
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e, 2 or None ; provided we know what the 
ules, Powers, and Proportions of that, we need not much 
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Motion 


conſider the Subſtance of ir. 


In the Confideration then of Motion theſe thing are obſervable, n 


1. The Quantity. 
2. The Quality. 
3. The Power. 


By the quantity of Motion, I underſtand only the Degrees of Velocity ex- 
iſtent in a certain Quantity of Matter. | | 

By the Qualities of Motion, I mean the Modifications of it in Body, as 
whether 2 Simple or Compound, Reflefted, Refracted, Direct or Oblique, 
By the Power, I mean the Act ot Effect it produces upon other Bodies, in 
agitating or moving them. | f 5 

In the Confideration of every one of which, I ſhall indeavour to reduce the 
Theory tg Calculation and Mathematical Exactneſs; without which, all other 


ons. 
The Motion produced by the Lucid Particles muſt be of a certain Degree of 
; otherwiſe, it is not propagated in the form of Light, for tis nor 
every Motion that produces that for tis in Light, as it is in Sound; 
that the Motion muſt be of a certain Degree of Swiftneſs, before Motion will 
be propagated in the Medium that conveys it : we find that moving 2 Stick in 


flow, that the Parts of the Air that were before it do eaſily move round the 
Sides of the Stick and come behind it; fo that only thoſe Parts of the Air are 
moved that lie near the Stick, which do only receive ſuch a circulating Motion 
as brings them from before to come behind, the ambient Parts of the Air ha- 
ving Power enough to reflect and in that Motion, fo as only to circulate 
about the Stick; but if the Motion of the Stick be ſo ſwift, as that the Particles 
before it over power the Reſiſtance of the ambient Air, ſo that its Motion is 
not reflexed backwards, but propagated directly forward into the Air, then Sound 
is generated and 2 from the Stick, every way in orbem; whence if you 

A a very quick Motion to the Stick in the Air, you preſently hear a 

e. 


Heat, you will not perceive it to ſhine or give any kind of Light; but if you 
continue to Augment the Heat to a certain Degree it will begin to ſhine, and 
7 Red Hor, as we call it; and if it be heat more, it thines brighter; but 
it you take it from the Fire, and permit it to cool, its Light grows fainter and 
fainter, and when it is come to a certain of Hear, it ceaſes to ſhine at 
all, and emits no Light. Now Heat, as I ſhall afterward prove, is nothing 
but the internal Motion of the Particles of Body ; and the hotter a Body is, 
the pre violently are the Particles moved, and with a quick Motion; bur the 
Particles of Bodies, according as they are more bulky and cloſe, fo do they re- 
of Motion, to make them move with an equal Degree 
of Motion, with that of ſmaller Particles; as I ſhall afterwards prove, when I 


In the fame manner in ſuch Diamants.as will fine like a Gloworm in the Dark, 
(for all Diamants will not; but I have ſeen and tryed many Diamants that 
would; ) the Stone will not begin to ſhine till it has received a certain Degree 
of rubbing and e l but beyond that _ the more you rub it the 
more it ſhines, and any little ſtroke upon it with the Nail of ones Finger, when 
The like I have lately obſerved in 
bing it a little with ones Finger, does 
So if you take a Piece of Cold * 
klam- 


the Phoſporus of Nunttell, that the rub 
make it glow, and as it were flame. 
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hammer it on an Anvil, you muſt continue hammering it very ſtrong and quick 
a gocd while, before you will perceive it to begin to ſhine, but if you continue 
to work it with a Hammer for a certain ſpace, it will ſhine very briskly; and 
grow, as we call it, Red Hot. Now in all theſe Inſtances, and a Hundred 
more I could produce, tis evident that there muſt be a certain Degree of Ham 
mering, Rubbing, or Heating, before the Body ſo wrought on will produce 
Light: All which do effect an internal Motion of the parts of the Vis ſo 
Hammered, Rubbed, or Heated ; tis therefore evident, that tis not every Mo- 
tion of the Particles of Bodies that will produce Light, but a certain Degree of 
it; under which no Light is produged, and beyond which the Light is increaſed 
and augmented. | 


This kind of internal Motion therefore in the Parts of the Body, is that 8 


which produces Light; whatſoever therefore produces this Motion, produces 
Light; whether ir be hear, as in all very fixt Bodys, or Fire, which, as I told 
you before, is a Diſſolution of the Body by the Air, as in all UnQtuous, Re- 
finous, or Sulphureous Bodies; or Hammering and Sttokes, as es. Chry- 
ſtals, Diamants, Sugar, c. or Fermentation and Corruprtiof, as in Fiſh, 
Glow-worms, Rotten Wood; or the Motion of Light it ſelf, as in the Bononi- 
an Stone, and Dr. Ba/dwin's Phoſphoros, and in almoſt all other Bodies held in 


the Focus of a Burning Glaſs. Light therefore in the Object, is a peculiar kind 
of Internal Motion of the Particles, 


The propagation of this Motion into, and through the incompaſſin 


5 Medi- what Light x 


um is that we call Light in the Medium, or the ſpace between the Inlightning in the Med;- 
and Inlightned Body. This propagation of Motion, as I ſaid before, is every um. 


way in orbem ; and it may be cauſed either by, an Immediate pulſe of the Parti- 
cles of the Body againſt the Parts of the incompaſſing Fluid, as a Stone ſtriking 


againſt the Water, from whence the Waves of Motion are there propagated 


in Rings; or elſe by the extruſion of the Part of the Fluid Medium of Light 
that lies between the ſolid Particles of the ſhining Body; as Water ſqueezed 
out of a Spunge into Water, or Water forced out of a Syringe, or Pipe, into 
Water, which will produce the ſame Rings in the Surface of the Water. It 
ſeems to be in ſome Caſes One way, and in ſome Caſes the other. In burning 
Bodies, it ſeems to be the firſt way, where every Particle of the Body Diſſol- 
ved flies aſunder, and is rarified or diſperſed into a bigger ſpace, in the manner 
as we may obſerve in the firing of a Grain of Gunpouder, which we ſce ex- 
pands into a Sphere of Flame, which extrudes and evacuates a Sphere of Air 
round about the fired Grain. But in hammered Bodies, and fome other I have 
named, it ſeems to be the other. 

If we therefore confider what Effects follow in theſe ſenſible Examples, 


we may the more certainly conclude what muſt follow in the more in- 
ſenſible. | 


The Grain of Gunpouder, then, when it is fired, rarifies it ſelf into a Sphere 
near a Hundred times as big in Diameter, or one Million times as big in Bulk; 
this extrudes all the Air that was contained in that Sphere into a Space or Orb 
without it, and incompaſling ir, large enough to contain it; and couicquently 
muſt remove the Air that fill d that ſpace into another ſpace without that, and 
that the next, and ſo onward ſucceſſively to a certain Diſtance ; till at laſt the 
Medium of the Air being a Springy, Rarified, or Yielding Medium, and not a 
Denſe and Unyielding Medium, the Motion is at length loſt, and fo this found 


audible but to a certain Diſtance. Whereas in the propagation of Light, the 


Medium being perfectly Denſe and Unyielding, that Propagation is continued 


in Infinitum, or to the utmoſt extent of the Medium. The ſolidity therefore of 


the incompaſſing Spheres, will be to one another as 1, 2, 3, 4, Sc. in Arithme- 
metical — - and conſequently the Diameters of thoſe Spheres will be as 
c. Vc 2. c 3. vc 4. and fo onwards, and conſequently if you take the 
Diameters of the contained, from the Diamerers of the containing, the Remain- 
ders will be the thickneſs of the containing ſhell ; tha: is, the c 1. will be the 
length of the ſtroke of the Pulſe of 9 in the firſt ſpace; c 2.— 25 = 
h engt 
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— length of the ſtroke of that Pulſe in the ſecond ſpace; 7c 3.— 2. the length 


of the ſtroke in the third; /c 4.— c 3. in the fourth, Ec. fo that thoſe in- 
definitely continued, will be very near to a Series of Numbers in the ſame Pro- 

jon, with the ſuperficies of the Spheres reci Ily taken, and conſequent- 
ly the length of the ſtroke of the Pulſe of Light, will be in duplicate Proportion 
to the =— teciprocal. . 


1 have been the more particular in the Explication of this Power of Light, 


becauſe, as I ſhall afterwards prove to you, this is the Power of Celeſtial Bo- 


dies by which they Act upon, and attract each other; and by which all the 
Primary Planets that move about the Sun are ted in Velocities, Diſtan- 
whether circular or Oval. As alſo all the ſecundary Planets, as 
the Moon about the Earth, and the Satellites about Saturn and Jupiter, make 
their Periods. And from the true ſtating of this Power, and the of it 
on Bodies at feveral Diſtances, all the Theory of Aſtronomy will be deduced a 
Priori, with etrical Certainty and ExaQtneſs ; and coniequently the Ta- 
bles and N will be eafily adapted, which will tend to the Perfection of 
that Noble Science, | 
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Laer of Light. 


Scr. V. 
A Cimtinuation of the former Subject of Light. Be- 
ing the Lectures read in June, 1681, 
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The CONTENTS. 


1. Having ſhewn what Light is in the Luminous Body and Medium, the Au- 
thor comes in the third Place to ſhew the Operations it hath on the Subject᷑ ʒ 
the chief of which is, that Effect it has on the Eye; to which End he 
gives a particular Explication of the Fabrick of this admirgble Organ, 
in which there are infinite receptive Points within, to receive all the 

Rays from the Infinite Points without. Viſion is made by reuniting all 
the Rays proceeding from one Point of the Olject, after they. have been 
ſcattered into one Point again. 2. A Secqud Way of conceiving how 
the Eye multiplies e Power that was by the Hypotheſis before explain- 
ed, 1. e. that according to the length of the Stroak or Pulſe, ſo is the 

Power or Strength of Light. Effeds of Burning Glaſſes explained and 

applied to this purpoſe ;, that the length of the Pulſe at the Focus there- 

of is the ſame with the length of the Pulſe at the Sun. 3. The A#ion 

of the Eye much the ſame with that of a Burning-Glaſs ; ſo that the im- 

preſſion on the Retina is the ſame, as if the Aion of the Oljed were 

really there. 4. Why the Eye is not hurt by the Objed, tho it, as it 
were, feels aud touches it : And this is, becauſe it takes in, the Baſis but 
of 4 very ſuall Cone of Rays from the radiating Sphere ; ſo that tho 
the Velocity or length of the Pulſe be the ſame, yet there being but few, 
their collected Power is leſs ; and this is perform d by the Contraction 
of the Pupilla ; whence the Eye becomes weakned by bright Objects, and 
why we cam look on the Sun thro a very ſmall Hole. 3. The Fabrick 
of the Eye and all its parts, as far as relates to Optics, examined, 
and is neceſſary to the preſent Deſign ; the more particular Examinati- 
on of the Parts, and its Humours, being refer d to the Nature. of Re- 
fraction. 6. An artificial Eye very uſeful for the thorough Underſtand- 
ing of Viſcon. The Deſcription and uſe of 4 Perſpeflive Box, inſtead 
of a dark Room, which will explicate all the Phenomena of Viſon as 
they are repreſented in the bottom of the Eye. An Explication of Shadows 
or the defe of Light. R. W. 


1 Have in ſome of my former Loctures in this place, explained to you the 
Nature and Proprieties of Light ; and ſhew'd ro you what it is in the Lu- 
minous Body from whence it proceeds, and what it is in the Medium, through 
which it is propagated : I ſhew'd you how it came to be propagated every 
way in Orbem, to all imaginable diſtance in an Inſtant, and with what pro- 
7 of Strength it was ſo propagated to all aſſignable Diſtances from the 

ucid Object; and thence I Fn with what Power it operared, and there- 
by produced Effefts on thoſe Subjects, on which it was impreſſed. 


The 


" 
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What fed The firſt and Principal of all the Operations it hath on Subjects, is that effect 

Light has en which it hath upon the Organ of the ſeeing Eye, wherein it maketh ſuch an 

the Ex. Impreſſion as becomes ſenſible to the Animal Faculty. This then is the next 
thing I ſhall indeavour to explain; namely, the Action or Effect of Light upon 
the Eye. 9 


For the doing of which, I ſhall firſt confider the Fabrick and Make of that 
Organ. Secondly, The manner how Light comes to operate upon it. 


— * — — — 
Light. 
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An Fxplicati- Firſt, For the Fabrick of the Eye, It is in it ſelf fo truly admirable, that 
en of the Eye. there is nothing in the whole Creation better deſerves our Contemplation, and 
wherein the Wiſdom and Deſign of the Great Creator more ſenſibly appears; 
for as of all created Beings, thoſe which are animated feem to have the great- 
eſt Contrivance ; every thing in each of them ſeeming to be contrived on pur- 
poſe, and with a Deſign, reſpecting the end of their being and well-being, and 
continuation either in the individual, or in the Species propagated. So among 
thoſe animated Bodies, Animals ſeem to abound with more excellent contri- 
vances than Plants; and of Animals ſome are yet more curious and perfect 
than ſome others; that is, have more Contrivance and PerfeQtion of Organiſa- 
tion and Mechaniſm than others; though every thing in its kind be furniſh'd 
with thoſe Faculties which are requiſite to perform thole Functions which are 
neceſſary to their Preſervation. Now of all the Organiſations of Animals, none 
are more admirable than thoſe of the Senſes, and of thoſe, none, that we know, 
more wonderful than that of Sight, wherein we ſhall find every thigg ſo adapt- 
ed for Matter, Form, Situation, Motion, and the like; rhat ir does far exceed 
the Comrivance of rhe Wit of Man to come near it, Even in Imitation. And 
yet we find that all things are Conſonant and Congruous to our Underſtand ing, 
and we cannot chuſe but approve and admire the great Wiſdom and Contri- 
vance of the Maker; ſo that we may even from thence clearly and demonſtra- 
tively ſee, that the Reaſon of Man is a ſpark of the Divine Influence, and that 
whatever is done in the World is adequate to the Principles and Ground of 
Reaſon implanted in our Underſtanding and Knowledge; and that all tines 
are formed and act with Defign and Reſpett to the End, and not fortuitouſly 
and by chance. | 


For an Inſtance of this, we cannot in Nature pitch upon a' better than the 
Fabrick of the Eye, in which we ſhall find every thing adapted and formed for 
that particular part of performing Viſion, which is to be performed by it; 
and every part has its neceſſity to make up the perfect Effect, and no one is re- 
dundant, and there is no part defeCtive. | 
The Radiatiens of Light I have formerly Explained, are continually Propa- 
ted from every Luminous Object, and from every Point of every Luminous 

ject, every way from every one of thoſe Points ix Orbem; as the Rays from 
a e. So that as there are infinite of thoſe radiating Points in the World, 
ſo from one of thoſe iafanice Points there are infinite of thoſe Radiations ; 
fo that the Luminous Medium has infinite Radiations in every Point thereof; 
ro wit, a angle Radiation from every one of thoſe infinite Radiating Points. 
Now theſe Radiating Points are not only all ſuch as ſend out their own Light 
which is generated in themſel ves, but all fuch likewiſe, as by Reflection or Re- 
fraction, are the Cauſes of reflecting or diſperſing the Light, received from 
other Luminous Bodies. Now the Eye is an Organ or Inſtrument by which all 
thoſe infinite Rays that are thus jumbled and blended together, and ſo might 
be thought impoſſible ro be ſeparated, are ſo curiouſly fifted, culled, ſepara- 
ted, and paxted from each other, that they are all again made diſtinQ, and eve- 
iy one of them appropriated, as it were, to is diſtin Point or Cell. So that as 

ere are Mite of thoſe Radiating Points without the Eye that endit thoſe 
Beams; ſo there. ate infinite of thoſe receptive Points within the Eye that re. 
ceive them, each of which Points do only receive the Radiations from one of 
thoſe infinite Points without, and from no other whatſoever at the fame time. 
Now it is not only -a Separation of theſe Rays thus paſling in one ſingle * 
| Only 
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only of the Luminous Medium, for that would ſeem to be more eaſy, but it is 
2 Separatiog of all thoſe infinitely infinite Rays that paſs. through the infinite 
Points that are in a Superficies as big as the Fupil, or Black Hole of the Eye, 
and a Reunion of all thoſe radiations that come-from any one Point, into one 
Point again; fo that the Eye may not improperly be called a Microcoſm, or a 
little World ; it . diſtin& Point within it ſelf, for every diſtin& Point 
without it ſelf in the Univerſe ; and when a Hemiſphere of the Heavens is open 
to its view, it has a Hemiſphere within it ſelf, wherein there are as many Re- 
ſpeftive Points for Reception of the Radiations, as there are differing Points for 
emiſſion of Radiations, and all thoſe infinitely infinite Radiations, which pro- 
ceed from that whole Hemiſphere of the Univerſe, and paſs through the Area of 
the Superficies of the Pupil of the Eye, are by this truly wonderful Contrivance 
of the Eye, ſeparated from each other, and conveyed to the diſtinct cells of the 
Microcoſm ot the Eye, For the exact and curious Performance of which 
Work, the Fabrick of the Eye is fo curiouſly contrived, that 'tis beyond the 


Wir of Man. to imagine any thing could have been more compleat. Nay, It 


could never have entred into the Imagination, or thought of Man to conceive, 
how ſuch a Senſation as Viſion could be performed, had not the all Wiſe Con- 
triver of the World endued him with the Faculty and Organ of ſeeing it ſelf. 
How could ir have entred into the Imagination of Man to conceive,how it ſhould 
de poſſible for ſuch an Atom of the Univerſe as Man is, to be informed at the 
Inftant that a thing is done, how and where it is done, though Million of Mil- 
lions of Miles diſtant. ? Certainly no more than we can now imagine how it 
ſhould-be poſſible for any Man here in Landon to know the particular Thoughts 
and Inclinations of any one fingle Man in China or Fapar, or of all the Chineſe 
or Fapaneſe together, at the ſame Inſtant they are thought there. "= 

Now the contrivance of the Eye is not more admirable for its Power of ſepa- 
rating differing Rays from differing Points, one from another, than it is for con- 
gregating and culling all the infinite Rays that come from one Point, and Re- 
uniting them again into one Point; for by this, principally, is Viſion made. 
This is that which makes the Rays 7 ſo powerful an Fa as to be ſen- 
fible to the Animal. Now this will appear more plain if we conſider the Ex- 
plication I have formerly given of the Cauſe of Light in the Mediun, and the 


manner of its inſtantaneous Progreſſion through it. This I ſhew'd you was a 


Motion or Pulſe cauſed by the Protruſion of the Bodies about the Center, a 


certain ſpace every way in Orbem, towatds the Circumference. Now though 
the length of this Pulſe at the Luminous Body, as the Sun, from the Center out- 


wards, ſhould be an Inch perhaps; yer fince the length of that Pulſe doth de- - 


creaſe continually in duplicate Proportion of the Diftance, reciprocally taken 
from the Luminous Body; the length of the Pulſe of Light here with us would 
not be the 1000000 Part of the thickneſs of a Hair; now what can we imagine 
or conceive could be fo curiouſly ſenſible as to be moved thereby, or that the 
animated Body, or any part of it, could be ſenſible of it, or affected by it? 
certainly it could not, and therefore the all Wiſe Creator contrived the Eye to 
be an Organ to reſtore again the Strength of that Pulſe, whick was deſtroyed by 
the great interpoſed Diſtance ; for by the means hereof, the Pulſe that was, by 
diſtance, ſhormed Million of Millions of times of the length ir had at the Lu- 
minous Point; is by the reunion of them by the Eye again, reſtored to a good 
part of its firſt Power, in the correſponding Point in the Eye: for as, whilſt 


Rays are diverging and {| ing from the Luminous Point into a uniform Me- 
dium, the Pulſe grows ſhorter and ſhorter'in a duplicate Proportion to the Di- 


ance rEciprocally ; ſo in converging Rays (or Rays drawn to a Point, from a 
Superiicies ) do the lengths of the Pulſes increaſe in a contrary order: So that 


in probability, in the Point of Reunion in the Eye, the Pulſe may be almoſt as 


long, as at the Point ok Emiſſion or Emanation. That this may be the better 

anderſtood; I would difcourſe a little upon a very common and obvious Expe · 

riment of ſetting Fire ta à Body by the Rays of the Sun, collected by a Burn- 

ing! _ whether Reflecting or Refracting, it matters not much to our preſent 
| ing. , | - | 
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Suppoſe then we have a Burning Glaſs of a Foot Diameter, or breadth ; 
which will collect all the Rays from the Sun, and unite them at fourteen Inches 
from the Glaſs, into a Focus or circular Figure of the Sun of: of an Inch in 
Diameter, we ſee firft by Experiment, that the Rays ſo collected will ſer Fire 
to Wood, and ſeveral other Combuſtible Bodies and conſume them, whereas 
the Rays of rhe Sun before this Union of them, were very hardly, perhaps, if 
at all ſenfibly warm. If therefore we conſider the Reaſon of this Effect, we 
ſhall find that all the Rays which were before expanded into a Circle of a Foot 
Diameter, are, by this Conſtipation made by the burning Glaſs, crowded and 
thruſt together into the ſpace of a Circle; of an Inch in Diameter; we muſt 


- conclude that all that warmth that was in the Circle of a Foot Diameter, is 


now 'in a Circle of half a quarter of an Inch. Now the Area of the greater 
Being, to the Area of the leſs, as 9216 to one, it follows that the Heat of the 
greater to the Hear of the leſs, muſt be Reciprocal to the Area, that is, as 1 to 
9216, and conſequently the impreffion of the Light at the Focus, muſt be more 
than at the Glaſs, no leſs than 9216 times; and conſequently the ſame as the 
direct Rays of Light from the Sun would be. :t one g96ch part of the Diſtance 
of the Earth from the Sun; and conſequen i as ſtrong as it would be upon a 
Planet about the Sun, which ſhould appcar to us at the Diſtance from the Sun 
of 36 Minutes, or a little more than the Diameter of the Sun. Now in the 
ſame manner as this Burning Glaſs acts upon the Rays of the Sun in conſtipat- 
ing and driving them together into 2 ſmaller room, does the Eye for all other 
Rays of Light from Luminous Objects. Where that Impreſſion or Action of 
the Light, though in it f t be very ſmall, and wholly inſenſible even to 
that of the Eye, which :5 the moſt ſenſible and curious of all the Parts of 
the Body, namely, the tanica Retina, as I ſhall afterwards ſhew, yet is made 
ſenfible by the Multiplication of its Force upon the Conftipatioa of the Rays 
into a Fur, which As and Terminates in that moſt curious Subſtance. 


This is one way by which, we may conceive fomewhat of the Reaſon of 
the curious Fabrick of the Eye for the Multiplicatioh of the Action or Power 
of Luminous Bodies, upon the ſenfible Animal Part. | 


2.The other way we may conceive how this Fabrick of the Eye does cauſe this 


Maltidlies the Impreſſion to be Multiplied, Augmented, and become ſenſible, Depends upon 
Power of Light. the conſideration of the Hypotheſis, which I propounded the laſt Term for the 


before were Diverging and ſpreading wider and wider from a Point, and ſo grew 
Burning Glaſs, they are made converging and approachi 


8 And whereas in the diverging, the Diminution was very flow and 
is 


explanation of Light, and that was by a Pulſe or Stroke, according to the 
_ of A ſhewed you at that time, the Power or Strength of the 
ight was. . | 
This I explain'd to you by a ſenfible Experiment made by firing Gunpowder. 
Fbr a Corn or Grain of Gunpowder expanding it ſelf, when fired in a Sphere 
1000000 as big as its own Bulk, muſt — act accordingly on the en- 
compaſſing Medium; but I need not t what was then ſaid. Therefore to 
return to the Inſtance of the Burning Glaſs. Feds. 
Now by the Refraction or Reflection of a Burning Glaſs, all thoſe Rays which 


weaker and weaker in the proportion I mentioned (that is, according to the 
Superficies of the Sphere, or Baſis of the Cone) by this Action I fay of the 
nearer and nearer to- 
gether ; and 1o of conſequence augmented and in Power and 

and the Strength loſt or rarified by the diverging, is renewed and revived by the 


Jong, in this converging, the Increaſe and Augmentation is very quick. and 
ſhorr; for as the diftance of the Burning Glaſs from the Sun, is 8 the di- 
ſtance of the Burning Glaſs from its Focus; ſo is the Increaſe of . 
by the effects of that Burning Glaſs upon the Rays, to the decreaſe of Expan- 
fion of them in their Progreſs from the Sun to the Glaſs ; fo that the Rays of 
Light at half the Diſtance of the Fru from rhe Burning Glafs, is the ſame 
with the conſtipation of the Rays, at half the diſtance of the from the 
Burning Glaſs ; and conſequently the length of the Pulſe, and th of the 
Ray is the ſame, and ſo at a tenth Part of the diſtance from the ons the 
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Power or Action of Light, is as ſtrong as it is at a tenth part of the Diſtance of . 
che Sun from rhe — Glaſs. So that if the diſtance of the Sun be 10000 4 
Semidiamerers of the Earth, and the Focus 14 Inches; the m7, okay the Light, 
or the length of irs Pulſe or Stroke ſhall be rhe ſame at 1+ Inch from the Focus, 
that ic 5, at 1000 Diameters Diſtance from the Sun; and conſequently, the 
length of the Pulſe in the very Fut, mult be the very ſame with the length of 
the Pulſe at the Sun: | 


3. Now the Action of the Eye being much the ſame upon the Rays of Light, 
from any Luminops Object with this of the Burning Glaſs; it follows that the 
Eye does by its Power bring all viſible Objects into the bottom of ir, and make 


an Impreſſion on the Retina, rhe ſame, as if the very Action of the Object were 
immediately there. | 5 


3. So that the Subſtance of the Retina is affected or moved by the very ſame Theſe applied t. 
Action, as if. it touched the Object; and the Eye does continually make the the Eye . 
Hemiſphere of Actions or Morions within it fel, rhe ſame with the great viſible 
Hemiſphere without it: And theſe. Impreſſions are communicated to the Brain, b 
or ſenſated by the Animal Soul, if that Subſtance be in Health and Sound; it 
nor, the Impreſſion is Defective, and the Sight or Senſation Imperfect. As it 
ſomerimes happens in ſome Diſtempers of the Brain and nervous Parts, in |, 
which Ca ſes the fight fails, though the Organ of the Eye it ſelf be perfectly 
formed, as in a Gutta Serena. 8 A 

There is a very remarkable obſervation of Monſieur Mariotte about Viſion, that 
the ſenſation of Light is not made in the Tunica Retina, but on the Choroeides , 
That that part of the bottom of the Eye which the Choroerdes does not cover 
is wholly ſenſeleſs and blind, though the Impreſſion of Light upon the Place be 
the ſame as on the Parts that ate contiguons, and lie about it. 

No this - Gentlemans Obſervation is, that that part of the Eye, where the 
Optick Nerve enters into the Cavity of it, which is not in the Axis of its Figure, 
but at a pretty diſtance frotn it neater to the Noſe, namely, at about 25 8 
from the Axis inwatd; is not cever'd with the Chorocides. And that we have no 
ſenſe of the Impreſſion of Light made upon it. HE 

The Experiment is this, take two ſmall Candles in the Night, et in the Day 
time, two ſmall bits of White Paper of about the bigneſs of a Sl let the 
Candles be ſet on a Table at two or thtee Foot Gittance, fo tha Flames 
may be about the height of the Eye from the Floor; ler the Papers in the Day 
time be ſtuck againſt a dark Wall, or dark coloured Hangings, a: bout the 
ſame diſtance, and the ſame height; then placing your ſelf juſt before them, 
and locking towards them, clofe one of your Eyes with your Hand; as ſuppoſe + 
your left Eye, and look directly on the Candle or Paper on your left Hand, 
aud ycu will ſee both the Objects very plain, that you reſpect, very clear and 
diſtipct, and the other ſomewhat morg Icaperfectly; keeping your Eye thus 
ſhut, and the right Eye reſpecting the left Hand Object, by Degrees go back- 
wards, till at length you will perceive that the Right Hand Object vaniſhes, 
and is no more viſible; mark that Diſtance and you will find it to be at about 
3 times the Diſtance of the two Objects, going yet farther backward, you will 
again begin to ſee them both as þefore, viz. at the diſtance of about 4; ; then 
again going in this Poſture nearer the Objects, you will find the Right Hand 
Object diſappear when you come to the former Diſtance, and when nearer, 
they will both again appear, and ſo continue till you come cloſe to them. 
Now the reaſon of this Appearance is, that the Axis of the Right Eye being al- 
ways kept directed to che Lefe Hand Object, when you are at the aforeſaid Di- 
ſtance, the impreſſion from the Right Object falls on that part of the 
bottom of the Eye where the Optick Nexve is inſerted, over which there is no 

rt of the Chorocides expanded, and the ſenſible part being wanting, the. Sen- 
tion is not made, though the Impreſſion be the very ſame; as on each fide of 
— as I ſhall prove more particularly, when I come to explain the ſeveral parts 
this moſt curious n. and what the Function and Uſe of each part is, 
which I may make the Subject of ſome of my ſucceeding Lectures 
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Why the Eye is this Luminous Ob} 
not hurt by the 
Action of Light. 


"This Dedudtion of his was difipproved Monſieur Pequer, tho' the Experi- 
ment was allow'd, who gave his Reaſons for maintaining the Retna, the chief 
Organ for receiving the Species. This Diſpute may. be ſeen in the Philo. Tra- 
nſact. Numb. 35, & 59. whether it be the one or the other, is not much to our 
preſent purpoſe, therefore I ſhall leave it, and proceed. 


4. I have endeavoured to explain to you that admirable contrivance of the 
Organ of Sight, the Eye, whereby it Collects the Rays of Light, ſo as to make 
an Impreſſion upon the ſenfitive Part of it, of the Action, Motion, or Power 
of the Luminous Object upon the immediately incompaſſing Medium, though 
be never ſo far diſtant, and by that means, as it were in 
an inſtant, to rouch, or feel any ſuch Object, as if it were contiguous to it, but 
yet ſo as not to hurt or offend the ſenſible part; for the Eye taketh but a very 
ſmall Cone, or part of the Radiating Sphere ; and thereby, though the Motion 
be the ſame as to Velocity and Length of Pulſe in every the ſmalleſt Cone or 
Ray, that it is in the whole Sphere; yet being but a ſmall part of the whole 
incompaſſing Medium, it contains but a part of the Action of the Luminous 
point; for which Reaſon we are able to look upon the Sun, or a Fire, or an 
exceeding bright Flame; as melted Silver,” er Iron, or Sulphur burning upon 
melted Niter, without much offending the Organ, if it be ſtrong and vegete; 
but if the Eye be weak, and the Impreſſion be continued, it will much offend 
it, and dull the Senſe, whence it is that looking much upon Fire, or any ſuch 
bright Object, does very much decay the Sight, and makes it more infenfible of 
the weaker Impreſſions made by other leſs Luminous Objects: And hence we find, 
that we are unable for a time to perceive ObjeQs in a Houſe or Room, imme- 
diately after we come In out of the Sunſhine. Now by reaſon of the great Va- 
riety that there is in differing Objects, as to the Quantity and Strength, and 
that the Retina, or ſenſating part is pple only of receiving Impreſſions to a 
certain Degree of Strength, without being hurt by it, there is a contrivance in 
the Eye, which I ſhall afterwards more fully explain, by which the Quantity 
of the Rays admitted is moderated, ſo as to keep it, that the impreſſion does 
not exceed that limit : And this is the Aperture or Hole through the Iris, which 
is the black Hole that appears in the middle of the tranſparent part of the 
Eye; for this Hole which admits the Rays to paſs into the Eye, is contracted 
or dilated, according as the Object is brighter or darker ; that a leſſer Quanti- 
ty of the ſtronger Rays, and a greater Quantity of the weaker Rays may be ad- 
mitted, and hence it is, that a brighter Object among dimmer Objects, does 
cloud and darken them, becauſe the aperture of the Vis being contracted pro- 
tionable to the Strength of the brighter, the Rays, admitted from the faint- 
er and more dim Objects, are not ſufficient to make a ſenfible Impreſſion. So 
that the effect of the Rays are by this means proportien'd to the Ability of the 
fenfible Part of the Eye to bear the Impreffion, and where notwithſtauding the 
utmoſt contraction of this aperture of the Iris, the Rays make too ſtrong an 
impreſſion upon the Retina, we are forc'd to wink and cloſe the Eye-Lids nearer, 
to ſhut our part of that quantity of Light which would otherwiſe have entred 
into the Eye; or to look through a ſmall Hole, or through an opacous Body. 
And hence it is, that any one may with eaſe look upon the Sun, if he look 
through a ſmall Pin hole in a Fate, by which means one may with pleaſure ſee 
an Eclipſe of the Sun, without uling any opacous Glaſs; though if the Cornea, 
or any other part of the Eye, be any ways opacous, this way diſcovers the De- 
feQts of them, and does ſomewhat Inde dle Figure of the Object. But of 
this, and the mannet of . of the Pupil, more, when I come to explain 
that part of the Eye; that which I mention it for ar preſent is, only to explain 
how the Eye becomes as it were Hand; which the Brain feels, . touches 
the Objects, by creating a Motion in the Retina, the fame, and at the fame In- 
ſtant, with the Motion of the Joe Obie it felf. For the make of the Eye 
is ſach, in all its Centrivance and Fans, that the Conical Ray of Light pio. 
ceeding from a Point of the Object, and femminating with a Divergency in the 
Aperture, or Cornea of the Exe; is by, the RefraQtion thereof again reunited in- 
to a Point at the Focus, which is in the Rezina; and conſequently, whatever the 
Motion or Power of the Light was in the Apex of this Cone, which 7 at the 
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Luminous Body the ſame is the Motion or Power of Light) at the Point or 
Apex of the Cone, made by the RefraQtion, and terminating in the Retina, fo 
that the Eye does, as it were, invert and fhorten the conical Radiation, and con- 
traqts a Cone 10000 Semidiameters of the Earth in length, into the length of 
an lnch or thereabout in a Man; from which Explication all the Appearances 
of Viſion, whether by the naked Eye, or by Teleſcopes, or Microſcopes, will 
be very naturally,and I conceive very truly explained; and the wonderful Wit: 
dom of the Great Creator more manifeſtly ſhewn. 


5. We ate therefore in the next place to confider the Fabrick of the O 


it ſelf, of whit Parts it conſiſts, and of what uſe each of them is toward the 


complcating this Effect. 


r. in the Conſideration whereof, the firſt thing that repreſents it ſelf to our 
View, is the tranfparent part of it that is placed outwards, which is the en- 
trance by which the Kays paſs into it. 


I ſhall not need to mention the polition of it in the Face, nor the Duality of 
them, nor the Cells of the Skull in which they lie, nor the Lidds that cover it 
when Senſation ceaſes, as in Sleep; fave only that I ſhall afterwards ſhew you 
the uſe of them tor moyſtning, glazing, and clearing the Cornea from Duſt and 
other Fowlneis ; no nor of the various Muſcles that ſerve to Rule it to and fro 
very way, and direct and fix the Axis of it upon the Object to be viewed; the 
contrivance of which is truly admirable, nor ſhall I take notice of any Anato- 
mical Obſerva ion concerning it, fave only ſuch as. tend to explain the Make 
and Fabrick of ir, tor performing this Effect of Collecting Long and pa- 
rillel Rays, and refracting them into a Point or Focus: Other confiderations 
thercof being more proper to be handled upon the conſideration of other 

Subjects, 0 ; 
Having taken the Eye out of its place, or Socket in the Skull, and having ta- 
ken off carefully all the Muſcles that ſerve for its Motion, as being not now 
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conſidered, we have a round Ball ſhaped ſomewhat like that repreſented in Plate 1. Fig · s. 


the fixt Figure A B E BF A. This Body is in a Man of about an Inch Diame- 
ter, and to BA B, is very near of a globous Figure, though in divers other 
Animals it be of divers other Figures; ſome of them more depreſt at the middle, 
and nearer to the ſhape of a Turnip, and at about 25 Degrees from an imagin- 
ed Axis, which paſſes through the middle of all irs is inſerted into it 
the Optick Nerve F E, which Inſertion together with all the Globous part of 
the Ball, is covered with a thick, ſtrong, and pretty ſtiff Coat, or Shell, 
which ſerves as a ſolid Wall, to preſerve the hape and, figure of the Parts with- 
in, to which alſo the Muſcles, for its outward Morions, are faſtned; and like- 
wiſe the Muſcular Parts within the Eye, which ſerve for the inward Motions ; 


this is called the axxnpsSns; or Tunica Sclerotica, or hard Coat; and is a conti- 


nuation of the Dura Mater, or the outmoſt ſtrong hard Bag that contains the 
Brain; and by a curious Diſſection may be found quadruplicate, as is ala the 
Cornea. This for the moſt part is white and opacous, and ſo permits no light 
to paſs it any way, though in ſome Creatures I have obſerved it to be pretty 
Tranſparent, ſo as to ſhew the Picture of Objects without, made at the bottom 


of the Eye, as in Young Kitlings : The formoſt part of this is of a more pro- 


ruberant Figure, and ſeems ſomewhat Elliptical; rifing conſpicuouſly promi- 
nent above the Superficies of the Sphere B AB, continued this Prominent 2 
3E B, is perfectly tranſparent, though it be of a flexible Subſtance, and fion 


ſome kind of Refemblance it has to Horn, is called the Cornea, or horny Ccat: 


This, as it is more round in the middle about E, than it is at the fide B B; fol 
have obſerved it alſo to be thinner in the middle, than at the fides; fo that it 
reſembles the deſcription in the Figure. The Ellipticalneſs of the Figure, as it 
may plainly be diſcovered by the Eye, without any other help, ſa more certain- 
ly by the Reflection of Images from its Surface, and by the refraQtion of it 
when filled with Water, and looked thueugh toward any near Object. Through 
this tranſparent Coat or Cornea, the Rays enter into the Eye, and receive their 
firſt and greateſt Refraction towards W Sg and meeting at the bot- 

* * | tom 


The Fabrick of 
the Eye. 
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pards und orber Creitrares that ſeck their Prey in the Night; and ſo is able ro 
receive 4 prcarer Quanrity of thoſe faint and dim Rays diſperfed from Objects 


greater Expanſion and Contraction, as I ſha y obſerve. This may 


ive 2 3 bility and praQticableneſs of ſceing in the 
Berk. of which have many Years fince made divers tryals with very good 


Succeſs : and I have known feveral Men who have had ſuch a Conſtitution of 


their Eyes by Nature, that they woul@gþbe able with Eaſe to ſee every Letter 


nn when other Men, that otherwiſe had very good Eyes, could not fee the 


ines. Y 
The inſide of this thick and hard Coat of the Eye, is covergd with another 
Coat, being in various Eyes of various Colours, as Black, Blue, Brown, Green, 


Yellow, and the like; it covers alſo rhe Optick Nerve, and is joyn'd to the 
Sclerut iru, by an infinite company of little Veins, and Arteries and Veſſels; 
this immediately joyns to, and, as it wete, lines the Inſides of the hard outward 
Coats ſo far as the vitreoys Humour extends; namely, to B B, and is called 


the Chorveider. Bur above this place it is ſeparared from it in the aqueous Hu- 


moury and is called the Len. uſe of this, as to Opticks, ſeems to be for 
the Iimbibing of the Rays of Light alter they have impteſt their Motion upon 
the Rerme, though I have obſerved in ſome Creatures, a ſtrong reflection from 
the bottom of the Eye, which could be from no other than the Choroerdes. 
What its Uſe ig for conveying neceffary ſupply and Nouriſhment to the Parts of 
the Eye, is not = jekt. 

To rhe infide of this Coat is joyned the Retina, which is that which im- 
med iately covers the vitreous Humour, and is the fame Subſtance with the 
Subſtance of the Brain, which is alſo the Medulla, Marrow, or Pith of the 
Optick Nerve. This by Des Cartes and moſt others, is ſuppoſed to be the ſen- 
fible part of the Eye, which receives the impreſſion of the Pencils of the Rays 
of Light; though there are orhers of Opinion, that the Retina hein 
ſubſtance of the Brain, has no ſenſe in it, as the Brain it ſel 
Rath not, but tit the Choroeides, as being the ſame with the - Pia Mater, and 
nely of the moſt acute Senſe, 5 


ay it; it is called Sea Humour, bot that wi ſo very hard; bur 

Sit — Veg tranfparenc and clear, N is of a greater confiftence than the 
watery, being tte a Jelly, and yet is ſofter than that which from its exceeding 
clearneſs. nòt hardneſs, is called the CHIN this is delineated by the Fi- 
gure G G. This Hamour on the upper fide of it has a Cavity in it, where it 
„ which is ſomewhat of the Figure delineated by 
is | more" codivet than the uppermoſt which is more flat; but in 
Fiſhes'ir is of #7 parſe Globular form; its of 2 pretty ſolid Conſiſtence 
Form tt is ſtript of the Coar or Skin, that covers it both 
called" the Arena, or Cobweb Coat, which is very thin, 


0 


3 


| 8 dyw'd to the @orveides by the by means 
mech Hf FH, which ketns.to be Muſcular, all rhe ſpace between 


alli Humour and the Cornea is filled with a very clear and liquid 
Er, the Figure of wink Cayity,” and confequently of the Water contained 

is expreft by TI contain d within the Cavity EH HB E. 2 
Int Witer between tft ChryſMallice and the Cornea, is placed a Skin with 


_ a Perforation- In the middle of it, that is called the Upea, expreſt by BI, BI, 
_the outermoſt fide of which is of various Colours, in various Eyes, as blackiſh, 
_ bluiſh, greenifh, yellowiſh, browniſh, and the like; the Hole of it in ſeveral 


Animals 


e is capable of a much 


which in 4 Man, and in moſt other Terreſtial Ani- 
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of ſhutring it, than by locking upon bright : | 
which Motion 1 Men is not very great, but in Cats and other Creature, that 
ſee in the | t. Ws. | 

This Watery At Mar {merimes breed a kin? of Mother in it, ſo as to 
become thick, and look White, and ſo hinder the Rays of Light in part, or in 
whole, from paſſing through it, and when it is grown to a ſenſible Thickneſs, 
is call'd a Catarg8, but the Sight may be again recovered by couching that Ca. 
:araf?, which is rothing but thruſting in a fine Needle through the Carnes, and 
with the Point of it breaking and cruthing down to the bottom of the Eye this 
Mothery Subſtance. This Humour, though it be all let out, will preſently be 
renewed again, and filled with Water as before, without deſtroying. the Sight 
of the Eye, as has been ofren experimented. - | 


Thus I have ſkewed you all the parts of which the Eye conſiſts, and the form 
and manner of their Poſition in order q g ompleat this curious Organ to make it 
fit for Viſion; having omitted all th her confiderations of ir, which belong 
more properly ro Anatomy and Phylk, my aim being only to take notice of 
thoſe things only ſerve for the explicatian' of Opticks and Light. 

It would be too long for this Exerciſe to explain to you the exact Fi- 
gure, and the various Refractions of the ſeveral parts of the Eye, and to ſhew 
you the particular uſe of every part of ir, for compleating the collection of Rays 
proceeding from the Points of the Luminous , and terminating ther in as 
many diſtinct Points at the bottom of the Eye, which I deſign, God willing, to 
compleat, when I come to explain Refracion and the Laws thereof. And 
therefore, I ſhall at preſent only mention to you, that that Colleftion or Termi- 
nation is made at the Rærina or Choroeidts, which, as I have ſhew'd, you are the 
Coats that line the bottom of the Eye, and encompais. the vitreous Humour 
on which they do deſcribe, as it were, a perfect Picture, or Repreſentation of all 
outward Objects, as may be plainly ſeen by the Eye of a Kitling-; the Sclero- 
tis or bottom of which is tranſparent, or by any other Eye, it the Sclerelis be 
carefully ſhaved off fo as to leave it tranfparent : And as I have done by a large 
artificial Eye made with Glaſs, Water, andYelfy, figured according to the 
ſhapes repreſented in the Scheme, Which is 4 Sektion of the Eye, made by the 
Optick Ait; that in this Picture art retmaxkable not only all the Lines and 
Proportions, but the Lights, Shadows, Colours, Motions of the Objects them- 
ſelves. So that from a clear Underſtanding of this, the Reafon, Cauſe, and 
Manner of Vifion will be clearly underſtood. . | 


5. Now becauſe the Structure and Making of ſuch an Artificial Eye is very 
difficult, and the uſe theteof notwirhſtanding, very teceffary for a through 
Knowledge of Opticks ; I having only mention d this at preſent, that ſuch as 
have a Mind to be curious in it, may, if they pleaſe, prepare the like. 


I ſhall rathet as a Supplement to it, make uſe of a datkned Room, or Per- 
2 Box, in which all the Appearances: that are made in the Eye are in * 
manner repfeſented. Prepare therefore 2 Box of the ſhape in the ſeventh pig . 
Figure, let it be four or five Foot long from A to DE, and make the bottoni 
Fit B C, Concave towards the End d, and the bottom of the Box B Þ E C, 
being made Cylindrical, and not T „a8 5 AFG is, that the mov able 
cs . nearer to or farther the End A4. Ar A place a 
a Convex Glaſs of the letigth' of the Box in 3 Hole as large as the Glaſs, which 
the larger it is the better, becauſe of ſeveral . C. that may be made with it, 
which cannot be made with a ſmaller. To this Hole cut ſeveral, as eight or 
ten Pieces of Paſt-board that may each of them ſerve to cover ir, and in every 
of them cut a Hole of a Round, or other Figure you would uſe, and either in 
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Leftures of Light. 
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tom be made very W 
2 Hole in the fide of the Box H, covered about with Leather, or thick Wollen 


| Cones are to be conſidered in the calculation of Rays from 


two before mentio 


" the middle of ſt, of out of the middle of it, and of a greater or leſs Figure, — 


cording to the. Tryals you delign by them; lee the inſide of the Conegye bot - 


to receive and reflect the Peints of Light, and make · 


Cloth, with a Hole large enough to put ones Face into it, ſo as to ſee the Spe- 
cies or Picture of outward Objects upon the bottom, then turning. the end 4 
where the Glaſs is placed toward the Object (it the Sun ſhines upon it, it is 
the better, becauſe of the great Reflection of Light from ſuch Objects,) ſlide the 
moveable bottom B C to pr fro, till by looking in at the Hole I, you perceive 
the Repreſentation of the Hurward Objefts ver ect, then take notice of the 
diſtance of the Object, and likewiſe the diſtanes of the bottom; the Poſition, 


Magnitude, Brightneſs, Colour, and all the other Remarks that appertain to 


the explaining the ſeveral Appeirances that may happen to the Eye, then fit it 


for repreſenting Objects at greater diſtance, and take notice of the diſtance ot 
the bottom, and all the other Remarks neceſſary for explaining your Inquiry: 
The like may be done with, the various apertures of Paſtboards, which may 
ſerve to — all that might happen to the Eye, by the contracting and dila- 
ting the Pupil, by obſerving the defined neſs of the Species on each fide the Ax. 
, and where they are molt diſtinct; and fo for all other Queſtions that may 
happen concerning what Light is in the Eye, and what Effects it there produces. 
It may be convenient to fix a Ball and gocket underneath it to mike it more ea- 

ſy to be managed. It may alſo be mag&1quare as well as Cilindrical, provided 
the bottom of ir, B C, be a Concave of a part of a Sphere of the length of the 


Boxes Radius. a 


Let this therefore ſuffice at preſent fax exMication of the firſt Principle of the 
Emanation of Light from the Luminous Body, and for the Reception therot up- 
on the ſubject; that the Light is conveyed from every Point of the Luminous 
Body, to every Point of the Body inlightned, through a uniform rranſparenc 
Medium by direct Emanations, or in imaginiry ſtraight Lines. The fame Rule 
holds in all Light that proceeds from an Object inlightned, that promiſcuouſly 
refles the Light caſt upon ir every way, for ſuch a Body may be ſaid to ſhine, 
as it were, by the Light of another Body, and may therefore upon that account 
be ſaid to be a ſecundary Luminous Body, and the Light a ſecundary Light, 


ſuch as that of the Moon, and the other Primary and Secundary Planets, fo 


that the ſame Rule will hold in bath, and the 8 the inlightned 
0 | odies ſhining by a 
ſecundary Light, and the Proprieties and. Proportions to be obſerved in both, in 
their Power and Propagation, will fall under the ſame Rules as I ſhall atrer- 
wards more at large explain and manifeſt. . >: 1. hoe 
Next, As light is thus pro by imaginary ſtraight Lines, ſo is alſo 
Shadow, which is nothing but a Defett or want of a peculiar Light, taken off 
or intercepted by an opacous Body, or of a Body that will nor permit the Rays 
to paſs onwards in its direct Courſe, which is only viſible by Accident; that is, 
by finding from that part a defett of the Influence of Light, which we are ſen- 
fible of, every where about ir. And by this means it is that we ſee the dark or 
ſhaded fide of the Moon in an Eclipſe of the Sun; that is, we perceive ſuch a 
art of the light of the Sun taken off by the opake Body of the Moon coming 
een that and us, but of it ſelf it is no ways viſible ; for though we may be 
faid to ſee that ſhaded part of it which hides part of the Sun, yet we cannot ſee 
any part of it which is without the Suns Limb, fo węre the pody of the Moon 
in an Eclipſe of the Moon, perfectly wit hin the ſhadow of the Earth, and that 
no manner of Light by the gæfraction of the Sun-beams in the Atmoſphere were 
conveyed to it, we ſhould ſee no other appearance of ir, but only that ſome- 
times this; ſometimes that Star would diſappear which was covered by, it, and. 
it is only diſtinguiſhed by the Light ahn k * | WY 
This thereſdre comes under conſideration only relatively with reſpect to Light, 
and is to be calculated as 1 the ſame Rules in calculation of. the 
Cones will here hold alſo, but as Defects or like Quan- 


tities in Algebra 
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2 N Fa ten YEropag at 
Light mot Mars —5 Da the Medium is abſolutely Denſe, and where 
=o Parts are im edi contignons, = propagated 7 Motion uit be in- 

8 the ipreſ 


7 2. Tho" 
e r ary, or Temporaneoas ; \therefore every Pulſe 
2 , <td requires ſome time, tho this is intonceivably 
*pedient of. 4 Conatus ad mſuſſs cient. 
That there muſt 11 and that ble. 10 break the 
a What Light is in the 4 ent, Medium, and Pat 727 | , 
by familia Example: All wo loch cod . .. Ga 
3. Hen is in 
4555 propagated in Orbem, einc (by « cogent Example, -by which 7 
the P. roprieties of its Motion are cleavly e .- Two _ 
2 conſſclered between the illuminating and — Bader. Why .. 
the, bt of the Sun exceeds that of af the Stars collecked, F the Stars were 1 
nearer, tho their Areas remain d the ſame Jane. pu their Light would 
be greater. 4. The Proprietie of Light f propeget in a tranſparent uni- 
" form > Medium to the Eye, reduced to ations, each of which 
are enlarged upon and exemplified. ow the ame Corpuſcle may cw - # 
nicate different Motions ſeveral di Ways, in the ſpace of a Human 
Moment, 5. Every ſenſible Moment of Time, as well as every jenſible 
Particle of Matter compoſed of infinite leſſer; ſo that in the ſame ſenſible 
Moment, the ſame ſenfble Point may be ſucceſſively moved infinite Ways, 
whe the Vibrations of a ſtring can be no longer diſcerned, they become 
the Object / of another Senſe, the Hearing ; the ſenfible Moments of Crea- 
ture: proportioned to their Bulk. Horz liveg Creatare may have as ma- 
| my ſenſible Moments as longer lived, and in ſome Senſe be fad to live 6s 
long as Man. That there are infinite Sp + 2 5 727 nſoble' Space 10 
be moved ; and laſtly, the Velocities m 225 in each 
theſe Spaces. The bigger the Body is, f 4 its tbrations.. Leſ- 
ſer Animals ſee thoſe Vahrations which we can only þ bear AC — 
on of that Subject of the Propagation of Light. \, That the naft;Number . 
ſſieceſſi ve Impulſes in a Human Moment is no Objettion ʒ ſfothat xpon the 


i explain'd 
the lengths of Spaces, and Moments of Time. 


whole, there mm be alſigned to the Propagation of Light, « real local 
Motion. 6. From . Races, 7d. Author deduces the Cauſe of 
42 of the vaſt Expo of Matter or Ether, between 
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ihar of ny » for to Rok ie bur 
an InceinabMoiion LOL REA Lars the Luminous 
Body, upaß Ferns of the 12 11 e e the 1. then propa- 
gared through that Meciam, to the Los cbrr. Xtent, or Limits of it. Now 
from the boumd leſfneſs of it and the Intantanetuſneſs 


alſo of it, 
| * conceive that the Parts thereof are ener, 8 and make a Plenum ; 


"ſo that at the fame | the Lucid Body, at any one 
part of the Medium,” a auchn ms Pere ie t fide towards 
which the Mori is impteſſed, are moved allo. And this agrees with the molt 
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dee a toons by it, as well as every of thoſe 
| Points would alſo be affected, or moved by one of the cher Sytinges ag 
. re. ue. ert rer were the A and 25 , E 
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thoſe Syringes 
Point of — 


, E the 28007 inlightned by | it; It 
Point of the Baſe To , 1 D, F, is influenc- 
ies of the dun that ſhines ; ſo that there may 
be conſidered in the Radiation of Light, between a Luminous Body, and an in- 
lightned Body, two ſorts of Cones, each made up of infinite Radiations; 
Y namely, the inlightning Cone, and the inlightned Cone; the inlightni Cone 
l call that, which is propagated from one Point of a Luminous Body unto all the 
Parts of the Body inlightned, ſuch are B, 4 F B. B, e, E. B. 5 i, F, B. 292 | 
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Day than now it is; though the Ares ofthem all pur t 
bigger than now it is; for the Light from the brighteſt 
| Star, though 

with the Ligh 


in a Dark N it em vivid, yer could 
t of a part of the * athens Diameter with 


rent incom par 
Influence in that Orb, as if were all fingle and diſtin. And, Secondly, 
Thar the more of rhefe fingle Rays there fall upon an inlightned Point, the more 
it is inlightned, and that each of theſe Rays does act upon the inlightned Body 

with the ſame Power, as it it acted fingly, though at the fame time, Millions 

of Radiations from other Points do act upon it. 8 þ 

This does ſeem ſomewhar difficult to be underſtood how it ſhould poffibly How a Body 

be ſo : But yer if we conſider, that though we cannot by Senſe apprehend the m7 n 

very Manner of its Acting; yet we are not without ſenſible Examples of fuch —_— ; 

kind of Actions naturally performed: For if on the ſmooth Superficies of a nf ways. 

ſtanding Water, we. let fall a Drop of Water, we ſhall, I fay, plainly fee how 

the Motion made by the fall of that Drop is every way propagated in Rings or 

Waves increaſing and ſpreading further and further from the Point where the 
Motion was begun; and this every way with equal Velocity; which may be 
argued from the perfect circular form of fuch Ri Bur that which comes yet 
nezrer to the Similitude of Light, and for which Property only I mention it, is, 
it we ler fall at the ſame time 10 or 20 Drops in ſeveral diſtances one from '4 
— we . that 2 one of on w_ produce Rings about 4 | ... 
each of which will continue to be propaga ally every way as regularly, 4 
as if there had been but one Drop let fall: Anl though they variouſly croſs 
one another, and ſo, one would imagine, ſhould confound the regu "as Progaga- 1 
tion of each others Rings; yet whoever ſhall obſerve any one of them in the : _- 
time of ſuch propagation, ſhall find that they are not in the leaſt diſturbed by _— 
the Ackion of any other, though they be croſt with 20 ſuch differing Con- 
ſecutions of Rings. And though, I co aft all this, it does ſeem not a 
lirtle difficult to comprehend how one and the ſame Paiticle of Matter, or ot 
the tranſparent Medium, fhould at the ſame Inſtant propagate through ita thou- = 
ſand diftering Motions, a thouſand differing Ways; yet fince we are aſſured = 
by the laſt Similitude of the Rings or Waves upon the Surface of the Water, 1 1 
that ir is actually done in Nature, and that vifible to Senſe, though we cannot An 
ſo clearly comprehend the Meraphyfical Reaſon thereof: yet tis enough for a 
Principle to build upon, that we are aſſured it is ſo, and that ſuch and ſuch are 
the that flow from it. So tho'it be difficult ro comprehend the Meta 1 
Reaſon, why a Body which is by another moved with a certain Degree of Velo- 
city, ſhould continue to move forwards in a right Line with the ſame Velocity 
it received, till it be ſtopt by meeting with other Bodies, and communicating 
that Motion to them: (For who can underſtand what ir receives, and what 
it parts withal, and what it is diftin& from the Eſſence of a Body that ſo moves = 
it or ſtays it ?) Yet fince we are ſenſibly informed that really it is ſo, it will be | 3 
enough for a Phyſical Principle of Nature, of which we can have no further .Y 
Light or Information, that will make ir more plain and certain to us. Now .M 
though it do ſeem thus difficult to be explain'd, yer tis not whelly impoſſible. 
I do confeſs, the Conſideration they have about it, of the neceſſity of the Pro- 
paga tion of it many various Ways through the ſame Body, in the ſame Inſtant, 
does much confound the Imagination; becauſe who can imagine a Body to com- 
municate Motion to another, without its being actually moved ir ſelf? And if 
it de actually moved it ſelf, how can it move more than one way at once? 
And if it moves but one way, how can it move all the oppoſite Bodies with 

meir peculiar Propagations? | 
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Senſible Mo. F. But to this it may be anſwered, firſt, that there are in every /enfib/e Point 
ments compoſed of Matter a ſufficient number of diſtinct Particles to convey every one of thoſe * 
of infinite uber. Motions diftinQt, without interfering one with another: For as there may be 


Millions of Motions communicated” to a ſenſible Point, ſo there may be as 
many Millions of diſtin Particles to receive each of them diſtinctly. 

But beſides that every ſenſible Moment of time is compoſed of infinite Inſtants, 
or of an indefinite number of other Moments of time of a ſhorter duration; ſo 
that within a moment of time that is ſenſible to a Man, the ſame ſenſible Point 
may be moved many Millions of ways ſuctſſively, and {8 communicate each of 
thoſe Motions diſtin, without being confonnded with any two: And the next 
human Moment may have and convey as many others, as many ſeveral ways. 
Now that this may be ſo, we may yet farther conſider,» that Motions may be 
ipfinitely ſwifter than ſenſible. Morions ; that is, than thoſe Motions that we 
can ſee a Prius and Poſters in: For the ſwifteſt Motion that we can ſee, is 
that wherein we can diſtinguiſh the Body moving from the Tmin à quo to 
the Termins ad quem, in a ſenfible time, or a ſenſible moment: For if ir be in 
both within the leaſt moment of time we are able rodiftinguiſh, it ſeems to us as 
if it were in both the terms and the interjacent ſpace altogether. For inftance, 


take along String, and ftretch it aut between two Pins; it it be long and but 


ſlack, we are able fo ſee and diſtinguiſh it, as it moves from one fide to the o- 


ther, and how it returns again, becauſe it makes its Vibrations within the com- 


is of . ſeveral human Moments of time; and it it come within three ſenſible 
— we ſeem to ſee it in three ſenſible Places . But if it be ſtrain'd yet 
ſtraighter, ſo as to make its whole Vibration within one human Moment, we 
ſeeitas if it were in all parts of its fpace and in the two Termini at once, a- 
bout which time, and not before, it begins to found. Upon the ſame account 
it is, that if you take a Coal of Fire in the Night, and move it to and fro 
pretty quick, it ſeems to make a perfect Line of Fire; whereas if it be moved 
{low, you ſee it diſtinct as a Body moved. I could give a hundred Inſtances by 


Senſible A- Which I could make it manifeſt, that the Phenomena thereof proceed only from 
14ents of Crea- the-length of time there is in the ſhorteſt Moment of a Man. 


ares propor ti- 
oned to their 


bulk 


finite Parts of Space in the leaſt ſenfible 


And 1 go not at all «doubt but that the ſenſible Moments of Creatures are 
ſomewhat -proportion'd to their Bulk, and what the leſs a Creature is, the ſhdr- 
er are its ſenſible Moments; and that a Creature that is a hundred times leſs 
than a Man, may diſtinguiſh a hundred Moments in the time that a Man di- 


ſtinguiſhes one. For when hear a Fly moving his Wings to and fro ſo many 
times, with ſuch a Swiftneſs as to make a Sound, I cannot but imagine, that 


that Fly muſt be ſenfible of and diſtinguith at leaſt 3 Moments in the time that 
it makes pne of thoſe Strokes with his Wings, for that it is able to regulate 
and guide it ſelf by the Motion of them. And the like may be ſaid for the 
uick Motions of other leſſer Creatures. So that many of thoſe Creatures that 
to be very ſhort lived in reſpect of Man, may yet rationally enough be 


ſuppoſed to have lived, and been ſenſible of and diſtinguiſhed as many Mo- 


ments of time as a Man; becauſe within that ſpace of time it has lived, it has 
had as many diſtin Moments of time, and has had as many diſtinct Diffe- 
rences of Moments, as a Man hath in the Age he lives. But this only by 
the by. h a N | 

— in the third place, as there are infinite Parts in the leaſt ſenſible 
Part, and infinite Moments in the leaſt ſenſible Moment; ſo there may be in- 
Space to be moved. For ſince all Space 
is infinitely diviſible into leſſer, we cannot ſay how little a Space is neceſſary to 
be moved to make a ſenſible Fraps tion of Light. Poſſibly the thouſand 
thouſandth Part of the leaſt ſenfible — may be ſufficient to be moved, to 
make the continuation of the Propagation ef Light through a Particle. Now 
we are ſenſibly informed by the Microſcope, that the leaſt vifible Space (which 
is that whick appears under an Angle of half a Minute of a Degree) may be 
actually diftinguiſhed into a thouſand ſenſible Spaces: And could we yet fur. 
ther improve Microſcopes, tis poſſible we might diſtinguiſh even a thouſand 
more Spaces in every one of thoſe we can now ſee by the help of thoſe Micro- 
ſcopes we have alteady. Now poſſibly a leſs Space than the leaſt of theſe may 
99 | 9 be 
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be enough for a Body to be diflocated in the Motion that is neceſſary to produce? 
"the Propagation of a Ray of Light . Ts: 
But then in the fourth place, Velocities may be infinitely iwift;in thoſe Spa- 
ces: For who can imagine the finallneſs of time that a Motion Gan be pettor- 
med through the ſmalleſt of+ thoſe Spaces? - _ 1 go I 
To explain which a little further, I ſay, tis evident firſt to the Senſe of See- 
ing, that the bigger the Body is, the flower is its Vibration, and the ſmaller, 
the quicker : Which is evidenced td the Eye in all pendulous Motions, and in 
the Kecurfions and Vibrations of Pieces of Timber, which the Ionger and big- 
per they are, the more flow are the Vibrations made by them; and the ſmaller 
and ſhorter, the quicker. But then where the Eye is unable to aſſiſt us any fur- 
Ther in diſtinguiſhing the ſwiftneſs of Vibrations, there the Ear comes in with 
its aſſiſtance, and carries us much further: And as I ſhewed before in the Vibra- 
tions of Strings, ſo now I inſtance further in Bells, where we find by the Tone, 
that the ſmaller the Bell, the ſharper and more ſhrill its Sound; and this ca- 
ries us on to a Sound ſo ſharp, that we only call it ſcreeking, and at length it 3 
comes offenſive to ti Ear, becauſe beyond that ir cannot endure the Senſe of 3 
2 ſhriller Note or quicker Vibration: For that the Shrillneſs of the Note ——— "a I 
upon the quickneſs of the Vibration, I think I need not inſtance. Hence I con- | f 
ceive that there may be yer beyond the reach of our Ears infinite ſhriller and 
{hriller Notes, which may be diſtinguiſhed by Ears or Organs of Hearing adap- 
ted by their leſſer Bulks and fner Parts, to diſtinguiſh thoſe quicker Vibrations: 
And therefore thoſe leſſer Creatures that we diſcover, tho* poſſibly they cannot 
hear thoſe Sounds which we hear, but are able to diſtinguiſh, every Turn and 
; Return of the Vibrations of them by the quickneſs and aptneſs of their Sight; 
yet they may have as great variety in the differences of wholly imper- 
ceptible tg us, as we have within the reach of. aur Ears. And as the Voice of 
Man is limited to a certain number of Notes, lower or higher than which no 
Human Voice can reach; ſo may it be in the Voices cr Sounds made by thoſe 
ſmaller Creatures. That this may be ſo, we may argug yet farther from the 
Curiofity and Make of their Sight; for we plainly enough ſee, that the ſmaller 
the Eye is, the ſmaller is the Picture of the vikble Object that is made as the 
bottom of it upon the Choroeides or Tznica Retina. And this, as I may here- 
after explain, is as demonſtrable from the Princi of RefraQtion and Op- 
ricks, as any one thing in that Science: Which it fo, how ſmall will be the 
Picture of the Object that is painted at the bottom of one of thoſe Eyes which 
by a Microſcope we diſcover in the Cluſter of the Eyes of Flies, and other 
ſmall Inſects? And yet after all this, we have no reaſon te doubt that theſe 
Creatures are able todiſtinguiſh as many ſingle Parts in thoſe Pictures, as a Man 
can in a proportionate Picture at the bottom of his Eye. For as the Senſation 
of a Man's Sight is limited to a certain higneſs, leſs than which none can diſtin- 
guiſh ; which, as I have elſewhere ſhewed, is not leſs than what is compriſed 
within about a half a Minute of a Degree, at moſt, of the Prbicular Part of the 
bottom of the Eye; which in all probability is from the bigneſs of the ſmal- 
leſt ſenſible Part receiving the Image, or of the Optick Nerve that is capable of 
conveying g diſtin Motion or Senſation to the Brain, as Des Cartes has very 
ingenioully explained: So in theſe ſmall Creatures, where every thing elſe is 
proportionably ſmaller, tis not at all to be doubted but that thoſe Fibres that 
convey the Senſation to their Brain, are proportionably alſo ſmaller; and conſe- 
uently that they muſt have at leaſt a Faculty of diſtinguiſhing the Parts of 
that Picture, which whole Picture may poſſibly be made upon much leſs than 
half a Minute of a Degree of the Orbieular Part of the bottom of their Eyes 
only: For as the Space of thoſe Fibres is ſhorter between the bottom of the 
Eye and the Brain, ſo may their bigneſs be proportionably ſmaller. - All which 
Particulars confider'd, it does ſeem that Nature has as it were ballanced the 
Gifts beſtowed upon them by ſome other Means adapted more particularly to 
each of their Conſtitutions; as were it proper for this Time and Place, I could . 
more particularly explain and demonſtrate. But theſe Speculations being only 
by the by, I ſhall rather proceed with my Diſcourſe c ing the Nature of 
Light, fo as to make the manner of its Operations mechanically and ſenſibly 
intelligible; by conſidering further, that if there be a real Motion neceſſary for 


every 


ow, that ev 
| red rhis way and 
mat wax within the ſpaceof a fenfible Moment: Which it it be affirmed ro 
de ſo; Lſceno Reaſon in Nature why it may not be poſſible, and that from thoſe 
four Conſiderations I before ſpecified. So that fhough the whole Hemiſphere 
ſhould be fled with lucid viftble Points, as we find in a clear ftarry Night, that 
it is thick ſer with Stars, and by Tclefcopes we diſcover it to be yer 
thicker : Why. I ſay, Impreffions may not be*made from every one of them 
diſtinctly and ſucceifively upon one fingle ſenſible Point of Matter in one hu- 
man moment; and tonſequently why the ſame Chime of Impulſes may not be a- 
gain repeated tie next Moment, and ſo perpetually in every human Moment: For 
dis not the Number of them that would at all impede fuch.a Concluſion, no, 
not if there ſhould be ten thouſand times as many more; for there might be 
found ſmaller Moments enough within that Space of a ſenfible or diſtinguiſh- 
able Moment, to fit every one with one at leaſt: ſo that the fame point of 
Matter might communicate every one of their Impreffiong diftigf and ſucceſſive- 
I within that Period : And befides this, there might be found diſtinct Parts 
"I within the Orb of this leaſt ſenſible Point, to propagate every one of 
thoſe Motions diftin&, their Various ways, by appropriated Parts, all at' the 


pon the whole, we may aſſign to every Propagation of Light through 
the leaſt ſenſible Space, a real temporary local Motion. And if Monſ. Des 
Cartes by his Propenſion to Motion, and Mr. Hobbs by his Conatus or Endeavour 
to Motion, do not mean ſuch a real local Motion, their Notions are neither of 
hem intelligible to others, nor did they really underftand them themſelves. 
or bare Propenſion to Motion, is not Motion, and conſequently cannot pro- 
pagate Motion: And Endeavour to move is not moving, and ſo cannot proga- 
gate Motion: But for the Propagation of Motion, Motion is neceſſary. And 
this 1 hope has ſhewed a Poſſibility at leaſt, if not a Probability, how it may 
be made. { | 


The Cauſeof 6. If then this be ſo, we may hence deduce the Cauſe df the et Flui- 
rhe Fluidity of dity of the vaſt quantity of Matter which fills the whole Expanſum of Space 
#he vaſt Ex- between the folidCzleftial or Luminous Bodies of the Univerſe. And we may 
panſum. = thence biing a demonſtrative Reaſon why it becomes ſo free from impeding the 
Motions of the Planetary or Cometical Bodies that are moved through ir. For 
if every ane of theſe Luminous Points, the Fixt Stars, which fill almoſt every 
Point of the Heavens in a clear Night (as is made yet much more viſible by 
the help of long Teleſcopes) be as glorious and Luminous Bodies as the Sun it 
ſelf, though they here appear incomparably leſs, and of a fainter Light, by 
reaſon of their Diſtances indefinitely almoſt more diftant from us than that is: It, 
I ſay, every one of thoſe Fixt Stars, or glorious Suns, be ſtuck up and down 
here and there in thegraſt Expanſum of Matter that fills the whole of Nature, 
not at equal but various Diftances one from another.; and every one of theſe do 
really once at leaſt within the ſpace of one human Moment of time, really 
move the whole Exparſum of the Ethereal Matter (as tis moſt evident and 
demonſtrable they do; ) then what can there pcfhibly be more rationally=contri- 
ved to make and the perfect Fluidity of the ther? For every Point 
of Matter is Millions of ways, and conſequently with incredible Velocity mo. 
ved to and fro within the compaſs of one fingle Moment, and fo muſt neceſſa- 
rily have its Parts indefinitely divided, and looſe one from another ; and con- 
ſequently being thus fluid, and the minute Motions ballancing each other in 
Point of Matter, and theſe Motions being proportionably ſwifter than the 
ſwi Motion of the more bulky Maſs : It follows, I fay, that the Impedi- 
ment to any bulky Bodies moving through it, muſt be inconfiderable, or almoſt 
nothing. For the Parts of this Matter being indefinitely ſmaller than the leaſt 
ſenſible Point, and the Motion of each of them, though never ſo ſmall, being 
within the compaſs of 2 human Moment determined every way, or infinite 
ways, the Motion of them one way muſt ballance that of others another, and 
. conſequently give no Impediment to the ſenfible or bulky Body moved through 
them, Icould have proceeded further from one and the ſame Principle to have 


| explain'd 


*-. 


— —— . ͤͥVuàũ Wit : — — — — — ——_—_——_ 
explain d how this continued Chime of Motions from every Part do create va. 
rious ſorts of harmonical Motions in concrete Parricles, which have their various 


li es 


and adppirable Effects in producing the Harmony which is m Nature. But of 
that ſome other time, this will be enough at preſent, to intimate that one 
ol _ re the Matter of the 
World, every one of them act more or powerfully, according as 

are nearer and nearer poſited to the Parts ated upon; 23 
San, as I before hinted, becomes in our Parts more--dContiderable than all the © 
ther Czleſtial Bodies. Tis poſſible there may have been in ſome former Ages af 
the World, a Notion ſomewhat like this; but nat ſo well underſtood by thoſe 
that we are beholden to for the Hint of it: Which may be argued both from 


the Platonick and Pythagorick Theorys, and much more from thoſe Scraps we 
have of the Philoſophy of 


Confucius, the Chineſe Philoſopher, who was contem- 
th Pythagoras, but wrote of rhe Philoſophy of an Ape fifteen h 
d Years before him: But the regaining of heres 0 ae wor 
their Hints, but from a clear and fteddy Geometrical of Reaſoning, 
proceed ing from the more ſenfible to the more abſtruſe and inſenfibi®Cauſes 

es of things. | 
Nor can I conceive 


gl 
through it. As upon the evaporating of Liquors that have ſolid Bodies 
in the mixing of Pouders with Water or other Liquors, and in the mixi 
Salrs and 2 ; which give a much Frearer i iment before they 
ſolved: into Fludity than afterwards. then from ſenſible i 
oceed to Effects inſenſible yet evident to Reaſon, we may cc 
ther muſt be abundantly more fluid than any 


perficies, or the Parts 
it. But of this I 


| y 
— — them, though they do really every moment diſlocate as much 


Body as is equal to them in Bulk, do ive li 
bebop to — 15 notwithſtanding receive little or no I 
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of what follows, NE ning, That 
— bis Inquiries into the Nuure of Ligh, 
to mit, a certain Vibrative Motion of its * 

27 dh, What. the Medium is, how it 3s 
l ium. 


ht is thee 222 with all the ne- 

this Action in on the 

24 1 bt are - I wpor the ſenſible Part there- 

bog footer ny the —＋ be had 

ning how t or Pulſes i the 

ECD ede or kale, 5, — 

p the Ray into aC urve; which ſeveral SubjeFs I ſuppoſe 

Fete JEL Fi, to treat of, though I lot fed be ever did (except of InfleSion, 

7. ich ſee e Ding N 217.) being diverted by other inuervening 

ect, which carried bis bts other ways > And indeed the Field of 

8 Nate ir fo. large, axd. fo plentifully adored with tempting Curioſtties, 

1 that EA Reſtraiut pom the Collector, not to leave one before it is thorough- 

3 5 85 by examiried, to N rp ty Ne pie arſe 2 on 

Hilo for aves this Subje cones, te Jeme / 
1 4 1 occaſion from bis having mention d Time and 4 

| 1 | Diſcourſe, wherei, 


. The Author attempts to ſhew how we come by the Notion of Time, tho' 
"the "Impreſſions on the Senſes. are all momentary. The Communis Sen- 
4 ſus not ſufficient for this purpoſe, therefore there is a neceſſity of ſuppo- 
fing ſome other Organ, Fhis he conceives to be what we call Memory, 
"En and then he proceeds to give an Hypotheſis to explain Memory, and 
how it is performed: That Memory is organical : That the Soul, tho 
_an_Incarpereal Being, yet in performing its Ations makes uſe of C anpo- 
, | real Organs : That Memory is the ys IS of Ideas form d by the 
= Senſes, — by the Soul it ſel 2. The Aclion, of the Soul in or- 
* dering and ſtoring up Idea, is call d Attention. The * s Notion 
L | what it is : That the Place of the Repoſitory is ſomewhere in the Brain, 
; | whoſe Subſtance is the Material out of which Ideas are formed, the 
; Chain of which is coyled up in the 'Repoſitory, the Soul being at the Center 
where the preſent Idea is made, which is the preſent Moment; and 7 
herite comes the Notion of Time "and Duration, and is apprehended as a 
Quantity. 3. A Mechanical Repreſentation Suppoſed for the better Un- 
derflanding the ſeveral Operations of the Soul, viz. Apprebending, Re- 
membring and Reaſoning. That * may be ſome certain Point in 
the Brain, where the Soul has its chief Reflentt, and there receives its 
6 aud gives its an. . This Repoſitory , is . . 
* | adapiec · 
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tion,. the Soul. forms one * 5 each Moment, which ke 
differ in duration in different Men. 4 of ide nuanber of 
Ideas that may be form d Wa Man's Life. Iba the Number will not 


found to be un ObjeFion againſt this Be. That Attention is the 
Adion of the Soul 3 in fi formrng Ideas, and what 4 are. That they con- 
tinually protrude each othe Hoy the Center. That the Soul by ils Radi- 
ation and the Re- action of Ideas, hecomes ſenſible of them, and ſo of 
Time. How & is ſenſthle of many toncomitant Ideas. How ſome 
Thoughts loft may be recovered. That this Radiation and Ne- action 
weakens in 4 e, proportion to the diſt ance of Time. That the 
Soul may excrt it Power on any particular Idea agording to its own 
il. That there is a continual Radiation of the Soul in the Repoſttory 
of Ideas, and is in ſome ſenſe reatled upon by them ; whence comes 
what we call a bringing to remembrance. 5. The Action of the Soul called 
Thinking, is a more particular Radiation herd to 8 tha part of 
the Repoſitory. Thinking is partly Memory, partly an Operation of 
the Soul in forming new Iden. Reaſon a more c * Adios of the 
Soul from comparing Ideas. As the Repoſitory is better flored, ſo the 
Soul as better. The Soul a elfe moving Principle and Primum Movens. 
The Soul compared to the Sun in the Great World. If the Sum bad Un- 
derſtanding, it would be ſenſible of the Reſiſtance its Rays meet with. 
. This ex _ 'd by Hearing and Seeing. A double ce from the Sun 
og Bodies and their Motions. Tho' we cannot concejue how the Soul, be- 
ging ſpiritual and incorporeal, ads upon Ideas that are corporeai, or can 
"be afted upor by them; yet we are aſſured ſuch 2 5 are perfur med. 
That the Soul is not conſind to act only upon theſe Ideas, but may extend its 
Power to every part of the Body, and poſſibly to ſome Confderabl Diſtance 
from the Bach. R. W. 


. 


Efore I come to the diſeuſſing of 1 particular Matters treated of the laſt Hh we cans + 
Section, I would a little — confider what I have been dif of, —— 
viz. Time : And here, fince it is a generał Maxim in the Schools, that Nihil eft 
in Intellectua, quod non fuit prius in _— I would query by what Senſe it is we 
come to be informed of Time; for all the Information we have from the Sen- 
fes are momentary, and only laſt during the Im made by the Ob- 
jeA? There is therefore yet wanting a Senſe to apprehend Time; for Tuch a 
Notion we have: And yet no one of out Senſes, nor all together, can furnifh us 
with it, and yet we conceive of it as a Quantity. For this therefore, fince we 
cannot find any external or outward Senſe, we ak ſeek within, and we ſhall 
find there is ſomewhat like that which' is called Commun Senſus, which is re- 
ceptive of all the outward Imprethogs of rhe other Senſes. Bur ſtill this is 
inſufficient to afford us the Notion | of Knowledge of Time; for the . 
fions on that can be no other than the Impreffions from the other Senſes, con- 
veyed by the Media of the ſenſory Nerves, which muſt. do alſo momentaty,. a8 
welt as the ſirſt 1 —_— and conſequently do not yet ſufficientliy inform us 
of The Notion of Time. Conſidering this, 1 ſay, we ſhall find a Neceſſit of 
10 ppoling {ome other Organ to apptehend the Impreſſionthat is made by Time: 
And this 1 conceive to be no other than that which we generally call Mem 
which Memoty I fuppoſe to be as K ate Ear or No ole, 
an 
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and to have its Siruation ſomewhere near the Place where the Nerves from the 


Memo or. Nom that it is really Otganical, L argue from this, that it may be both im- 


_ improved, and, impaired, it thay be deſtroyed and exalted ro a great PerfgQtion. | 
| et 8 ſetilible, and at other times wholly Ro n 4 
in Sleep: And whenever tis ſo, we have no Senſe of Time, but we paſs over - 
All char Space of Time, as if ir had not been, and we only come to under- 
de * enky be 
has been quite a or great BlioW , by a 
Fever, or r — z nay often by-Exceſs of Drinking, All which 
affect not the Soul : And in biliry, this might be cauſed by ſome Wound, 
Hurt, Bruiſe, or ſome orher Di of that Part, which we conceive to be 
the Organ of Memory ;, which it an unũt n for the Soul to make 
uſe of for that effect; and ny the Soul can no more remember with- 
out the Organ of Memory, than it can fee without the Organ of Sight, the Eye, 
or hear without an Ear. For the Soul, or firſt Principle of Life, tho' ir be an 


Incorporeal Being, in performing its Actions, makes uſe of 
Organs, and > Bag them cannot efeRt what it wills. 


Memory then I conceive to be nothing elſe but a Repolggory of Ideas formed 
ly by the Senſes, Vur chiefly by the it ſelf: I ſay, partly by the Senſes, 
. they are as it were the Colleftors or Carriers of the Impreſſions made 
by Objects from without, deliv them to the Repofitory or Storehduſe 
where they are to be uſed. Which Impreſſions being actual Motions, as I have 
plainly proved in the Explication of the n of the Eye, and the Operation 
of Light, thoſe Motions conveyed to this Repoſitory become Powers ſufficient . 
ro ſuch Formations of Ideas as-the Soul does guide and direct them in: 
For I conceive no Idea can be really formed or ſtored up in this Repoſitory, 
without the DireQive and Archiectonical Power of the Soul; and the Actions 
or Impreſſions ceaſe and fail without the concurtent Act of the Soul, which 
5 tegulates and diſpoſes of ſuch Powers. hp 
2. This Action of the Soul is that which is commonly called Attention, by 
which what is meant no one does further or more intelligibly explain, than on- 


ly by giving the ſamg Notion by ſome gther ways of Exp which, ir | 
de are as little intelligible. My Motion of it is this, that the Soul in the A — 


of Atrentidn does really form ſome material Part of the Repofitory into ſucff a 
Shape, and gives it ſome ſuch a Motion as is from the Senſes conveyed thither ; 
which being fo formed and qualified, is inſerted into and incloſed in the com- 
mon Repoſitory, and there for a certain time preſerved and retained, and ſo 
becomes an Organ, upon which the Soul working, finds the Ideas of paſt Acti- 
ons; as if the Action were preſen 


t. 8 
The Authors This Repoſitory I conceive to be ſeared in the Brain, and the Subſtance 2 


| of | conceive to be the Material out of which theſe Ideas are formed, 
ing Tear. where they are alſo preſerved when formed, being diſpoſed in ſome regular 
Order ; which Order I conceive to be principally that according to which they 
are formed, that being firſt in order that is firſt formed, and that next which is 
next, and ſo continually by Succeſſion, from the time of our Birth to the time 
of our Death. So that there is as it were a continued Chain of Ideas coyled fip 
in the Repoſitory of the Brain, the firſt end of which is fartheſt removed fromthe 
Center or Seat of the Soul where the Ideas are formed; and the other End is 
' always at the Center, being the laſt Idea formed, which is always the Moment 
preſent when confidered : And therefore according as there are a greater number 
of rhefe Ideas between the preſent Senfarion or Thought in the Center, and 
any other, the more is the Soul a nfive of the Time interpoſed. 
eſe are the Supallex of the 'A the Inſtruments it makes 
uſe of in Ig of things or Actions paſt ; and by theſe it becomes 
Lenſible of all that ir knows, and according to the Perfection or Imper- 
&Cion, the Multitude or Paucity, the Regularky or Irregularity of the 
and Diſpoſition of theſe Ideas in the Repoſitory or Memory, the Aptitude or 
«Jnepticude' of the Subſtance for Formation, Radiation, Diſpoſition, Cc. fo is 
the Soul the better enabled, Firſt, ro form new Ideas aright, or rightly to ap- 
 Pprehend the thing to be known. Secondly to apprehend the Order according 
| to 
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ro which they have been formed, and are ranged; that ig the time . - 1. "_> 
or, to ſpeak in the common Phraſe, to remem art -.4 

eſent, and how. long it is fince it was done, by 
The Soul ore underſtands Time, Time, only 
the help of the Organ of the Memory, which Organ is this Repefitory of Ideas. 
and by means of the Order, Situation and Diftance of the {aid Ideas, from 
the Center, or one among another, fo it becomes ſenſible of Time: Au Time; 


any time a 


Apprehending, Remembring and Reaſoning are _ = ..- 
| ſuppoſe then that there may be a certain Place or Point ſemewhere in the 
Brain of a Man, where the Soul may 31 — . 
Iwill not now enter upon Arguments or Reaſonings from Experiments or Ob- 
ſervations, to determine the preciſe Place, though concerning the dgfinitive Po- 
| ſition thereof, I have much that I may at anothex time produce: But I will 
only ſuppoſe at preſent, that there may be ſome ſuch Place whereinto all the 
Impreſfions made from the Senſes upon adapted Matter may be deliver'd ; 
which Impreſſions, as I have elſewhere explain d, are no other but actual Loco- 
morions given to the Parts of Matter br Bodies ſo or ſo move. | 
I ſuppoſe then this Repoſitory to be furniſhed with variety of Matter adapted 6 
for the Uſes to which the Soul applies them, which I call the Elements our of 
which Ideas are made; a which Variety there are principally five ſorrs fit- 
ted and adapted to receive the Impreſſions from the five Senſes; that is, one 
uliar Kind for the Impreſſions of Sight, which is of ſuch a Quality, Form, 
ake, Bulk, or other Conſtitution, as makes it Receptive and Retentive of rhe 
Impreſkons of Light and Colours, which none of the other Bodies are capable 
of. Which may a little be explain'd by the Matter of the Phoſphoros made 
of the Bononian Stone, or that found out by Ba/dminzs madg of Chalk and 
Niter ; which Matters are ſo made and adapted by the Chymical Preparations - 
of them by the force of Fire and Mixtures made in their Proceſſes, that they, 
ſo ſoon as expoſed to the Impreſſions of Light, receive and retain thoſe Impreſ- 
fions, though for no long time, yet enough to ſhew us a Specimeg of a certain 
Qualification not to be found in moſt other Bodies, which may yet poſſibly be 
done much more powerfully and effectually by the Chymiſtry of Nature in the 
Digeſtions and Preparations made in the wonderful Elaboratory of the Animal 
Body; where alk things are are ordered and adapted by the All wiſe Creator, 
for the Work to be done: So that nothing can be imagined wanting or redun. 
dant to perform what is by his Intention deſign'd to be done. 3 
Another ſort of Matter I ſuppoſe to be that which is fitted to receive the Im- 
preſſions of Sound, ſome what like thoſe Bells or Vaſes which Vitruvizs men- 
tions to be placed in the antient Theaters, which did receive and return the 
Sound more vigorous and ſtrong; or like the Unifon-roned Strings, Bells or 
Hlaſſes, which receive Impreſſions from Sounds without, and retain that Im- 
preſton for ſome time, anſwering the Tone by the ſame Tone of their own. 
And though in theſe Examples (which I am fain to bring for Explication only) 
there ſeems wanting the great Requifite of a Power to retain for a long while 
thofe Imprefhons which are ſo given, they all of them lofing them in a very 
ſhort time; yer, as 1 ſhall by and by ſhew, they do and will each of them re- 
tain their ſeveral Impreſſions long enough to make them ſufficient for producing 
the ſame Reactions whenever they are again ated upon. And ſuch an Inner 
ſion I ſhall prove is again given both by the Soul and by ſucceeding ſimilar Sen- 
| a Oo ſaticns, 


p foal +” 
"fations + For hn Feel of — and eee ae ſuch In. . 
4 ns, they do again renew theit former Impreſhon, 0 At n del 
„ in the ſame manner as the Mubeal Siring or Bll, ot © ihe well prepared 
Bnozjan or Baldwin Phoſphorus do each ſhew their Natures, when rhe one is 
ſtruck ox agitated by 1 and the other acted upon by Light. 
The like appropriated Materials Ifi alſo for the Impreffions of the other 
| Three Senfts, viz. Smelling, "Taſting, Feeling; esch of Which are qualificd to 
receive and retain the Impreſfions. from the other Senſes. As. for * the 
Smell being cauſed by a fubtil and curious Exhalation from the odogiterous Bod 
imbibed by the Air, the Olfaftory Nerves are ptepared with an aerial Body 4 
to diffolve or imbibe that Subſtance in the ſame manner is the Air does from 
the odoriferous Body; wife aerial Body, by means of the OlfaQtory Nerve, 
having an immediate Intercourſe and Paſſage to the Brain, does immediately 
convey it thither: And according to the nature of this aerial or ſpirituous Sub- 
ſtance with which the Olfactory Nerve is furniſhed, - ſo does it diflolve or im. 
bibe this or that Exhalation out of the Air. Whence I conceive that ir is of 
diſtin Natures in every Species of Animals, and thence that every one of them 
have diſtin Senſations of the ſame Elvia, and that which is congruous and . | 
agrecinggo. one, is of a contrary nature ti; another; and thence what is grate- 
ful ro is odious to another. And again, what is ſenſible to one fort of 
Creature, who has an aerial Subſtance firred to diffolve and imbibe ſuch or ſuch 
a Steam, is wholly inſenfible to another that wants that aerial Subſtance, and 
is furniſht with one of a differing Nature. Which I conceive to be the zeaſon, 
"7 Dogsand other Creatures have ſo ſtrong a Faculty ef ſmelling the Scent 
Animals, or the Fleſh of them, which are very bardly diſcoverable to a 
probability Man is fenfible of many things, as the 


Fruits, which poſhbly a Dog does very lictle, if 


The like may be aid . # the Taſte, which I conceive lies only in the Nature 
of the wateryLiquor conveyed by the Nerves of Taſte to the Tongue, accord- 
ing to the Nature of which for diſſolving this or that Subſtance of the Bodies 
touching it, is the Impreſſion of Taſte conveyed to the Brain. And ſo we may 
ſee a clear Reaſon why one Taſte may be taſted by one, which is not by another, 

and why one Taſte is pleaſant to one Creature which is not ſo to another, and 
hdw a Body becomes guſtable or taſteleſs, and how that which is raftleſs in ic 
{Elf may be made taſtable, and why that which. is taſtable may he made taſte- 
leſs. Of both which kinds P could give hundreds of Inſtances which would 
much confirm 4, toy Theory, and ſhew what Improvements of this Kind could 
be made. ike, I conceive, is to be ſaid of an adapted Matter for receiv- 
ing and retaining the Impreſſions of Feeling, fomewhar after the nature of the 
warming Stone, and ſeveral other ſuch Subſtances, which do imbibe thoſe Im- 
more readily, and retain them for a longer time. Now I do ſuppoſe, 
that the Repoſitory is continually ſupplied with a ſufficient non ot theſe 
Finds of Subſtances, with which the Senſe does continually form Ideas, and 
diſpoſe of tfiem into the Repofitory of Memory, and that without thoſe Ma- 
terials, and the concurrent ns of the Senſes, it cannot form them: 
For otherwiſe a blind Man would have Ideas of Colours, which yet he has not, 
and a fick Man would have a true Idea of Taites, which yet he has not. 

But to return to the conſideration of the Place or „ where theſe Ideas 

are form d and rerain'd. | 


4. I ſuppoſe there may be * this pace, which I will VI WER call 
r the n certain Sphere of Capacity fill d with adapted Matter, for tha 


Formation, Reception, and containing all the Ideas which ſhall be emitted 


from the ſaid — Theſe Ideas I will ſuppoſe to be material and bulky, 
that is, to be certain Bodies of determinate bigneſs, and impregnated with de- 
terminate Motions, and to be in themſelves diſtinct; and therefore that no 
two of them can be inthe ſame ſpace, but that they * actually different and 
ſeparate one from another; and as they have their diſtintt Figures, ſo have 
=y each of them their diſtinQt — of Motions and Conttituions : 


8 | 


"Twill —— Ig erp ithat ho Sealy every — 
immediate Power, 42 partly by en cod e the 
Senſes; form one © 
Moments in ſome Men may ma 
compaſs of time, according to the Activity of the $ 
to the Aptitude or Linkinels .of the Mattes to be 
ſome there may be Four of them formed · in à ſecond; 

thers poſſihiy not One in two Seconds of Lime: 4 according 
. and Aemwets ef the Matter to be formed, and 
rtorming its Effects, ſo are there more of theſe Nees rl e 
of time. So that a Man of | anordinary 
that is, one of a middle Degree between ene as aftive and | 
the more flow and dull; may within the 'compaſs of his Li 
ſhould live to a hundred ears of Age (wich yet not one. of a hundred 
ſand thouſand does arrive to) form within that is of time, 
in his Repoſitory, à thouſand: Millions of - diſtin Ideas; all which may have 
followed each other in a continued Series, beginning with the time . 
Adwertency of the Child, and continuing to the time of the actual 
of the Sool and Body at Death, Which I — A W — 
contain 36525 Days, and 36525 * contain 87660 Hours, and 
Now one with agother, when Eee 


Hours contain 3 r55760000 

intent and acting, there may be 3600 formed within the compaſs of an Hour, 
and fo cos in a Saioad-6f Time. ; So ther if the Soul could thr 2 
Courſe of 100 Yeats be continually fo intent, and fo acting and 


Ideas, and inferting them _ Repoſitory of Organ of ning , | 
might be there repoſed 31 — 37a Bur by reaſon of = 
one third Part of the un will be taken off Ge He 
ceafing to form Ideas, or when it does, they are only imperfect and Joſt. 80 
that x Fur remain but 11038 40000, or to take a round Sum, but 21 hundred 
Millions. Now if we examine this remaining two thirds of Time or M N 
and therein confider what part of the time remaining is loſt in Infancy, O 
Age, Sickneſs and Inadvertency, we may well reckon that two thieds of theſe 
remaining Moments are loſt, BS fo Moe all formed in them ;. and, ſo in- 
ſtead of 21 hundred, there will remain but the number of 7 hundred Millions. 
fl we again conſider how ſmall a part of theſe are induftriouſly and care 
ſtored up, ye may very — Ft that not above a ſeventh Part of thſe 
are ſtored up: And ſo one h ions may be a ſufficient Number to be 
ſuppoſed for all the Ideas * may have been treaſured up in the Organ of Me- 
mory through the whole Courſe of a Man's Life, though of a hundred Years 
continuance z and conſequently one Year with another may be ſuppoſed to add 
A ee ee 
will amount to for every Day, we ſha that yet umber is very 
too big, and muſt be yet very much diminiſhed : Feb uben we onder dat 
this will ſtill make 273 38 Ideas for every Day of the hundred Years ; and if 2 


Man confiders with biantelf how many. "do conceives he may have added to his 


Store in one Month next laſt paſt, I am apt to think he will conelude, that one 
with another, it will de enough to allow one Tenth of that Number for the 
Number of Ideas that have obtained a Place jn this Repoſitory, the Organ of 
Memory. So that if a Man allows but two - three hundred a Day, nay, but 
one e for every Day he hath lived, ſince he was born to his preſent Mo- 
ment, he will find that Number large enough to contain all the Ideas be has 
really ſtored up in the Organ of his Memory. As ſuppoſing a Man of fifty 
Years of Age, who according to that compute muſt have lived 18262 Days; 
and conſequently if you reckon but a hundred for each Day, muſt have es 
It will be very hard, I conceive, for a Man of that Age Perfectly to remember 
fo many diſtin things. though yer I will not ſay it is impoſhble. But ſuppo- 
ling he could by recollecting remember 100 Millions, and conſequently muſt 
hve as many diſtinct Ideas, I ſee no Reaſon why all theſe may not actually be 


contained within rhe Sphere of the Adivity of the Soul acting in the Cegtet. 
For if we conſider in how ſmall a bulk of Body there may be as many diſtinct 
living Creatures 4s here are luppoted Ideas, — every of theſe Creatures 1 
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„Se chaenhe gleater the mamber of 


- Hfidppele futther, that ali theſe Ideas, 
tan de Forms and Motions imprefs'd on 
of tHeSout yet notwirhſtanding they being 


e, that as che Motions may iu ti 


* quits loſt. - - - $674 La 
"Io ng ſeated in ahis Center, and there acting. 
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watds: ' 1 fappoſe, 1 ſay, that this Soul by its Radiation does actually 
bend, or as“ were feel, or is ſenſible of any Idea that — 2 
within. chis Repeſitory: And this it becomes ſenſible of, partly from its own 
Power of Radiation, and partly from the Re:. action of the Ideas It becomes, 
199; ſenſible of them, wherever placed within the Repoſitory ;; partly by jrs 
WE Radiation, Which it acts upon the fluid Spirits incompaſſing it, propa- | 
gating from it ſelf e way in Orbem, 4 Radiation like the Sun, by which, 
as by à Stick, it becomes {7 of all thoſe Ideas that are yet unwaſted with- 
in the Repoſitory, feeling as it were their Form, their R and their 
Re- achon to its Radiations : Partly, I ſay, only by cheir lying in the way of 
the Radiation, and partly alſo by their reaCting and repercufting a Radiation 
back uppen the Soul. By the Diſtance of it from thiis Center the Soul becomes 
ſenſible in ſome meaſure of the time in which the Idea was made, and how 
lontz ſince it wasinſerred, there being ſo many Orbs of later or mote inner Ideas 
formed and lying between them, which have been finceQnferted. 
Zy this means it becomes ſenſible 6f many Ideas that accompanied that Idea, 
when made, many of them having kept the ſame Order in which they were 
made; though oftimes other Ideas, not formed immediately before or after, 
intrũde and thruſt in themſelves berween, out of the order they did really ſuc- 
ceed in, foas often to interrupt and break the Chain or Order of Inſertion. - 
= | I chnceive further, that befides the natural Decay there may be of the Form 
1 5 And impreſt Motion of the Ideas, there may be allo an Impediment to this 
_— RaGiation of the Soul, by the Interpoſition of other Ideas between the Center 
=_ and the Idea fought, much after the manner as the Earth interpoſing between the 
_—* Moon and 'the hinders the Sun from radiating upon the Moon. And in 
3 ſuch cafe che Idea may ſometimes be thought to be loſt, which yer may after 
=  —veards be found again when the Obſtacle is remov ec. 
1 Again, as in the Radiation of the Sun, which is as it were a Repreſentation 
of the Soul of the World; the Radiation of the Soul is more powerful upon 
Ideas at a neater than at a further Diſtance; and their Reaction is alſo more 
powerful back again, and that in a duplicate proportion to their Diſtance reci- 
| | ? OLE: & | | eprocal, 
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Ideas that have been fince inſertel. * ſo lie in the way, of Communication, 
it be become more faint and weak in the retaining the Bit preſſion, and conſe- 
quently in its re acting Power; yer by. this ſecond 8 or Radiation of the 
Soul upon ir, its Form and Qualifications are renewgd and pertected, and for 
the future it becomes more powerful than the reſt of thoſe ar the ſame or lefſer 
Diſtances, that have not been by ſuch Tecond Radiations ſo renewed and invigo: 
rated; and beſides every fuch Action of the Soul does create and form a new 
Idea at the Center, which has Impreſſions that are the Reſult of thoſe renewed 
Actions: And this having ſomewhat the like Figure and Motions or Qualifica- 
tions, it has a Sympathetick Agreement with the other; and the Im preſſions 
from the one do more readily make the Impreſſions fromthe other more @nfible, 
in the ſame manner as a Mutical String being moved, does make another String 
that is uniſon or harmonious with it, move allo, and ſo together make the 
Sound the louder, or the Impreſſion the ſtronger. , | 
Next, as I ſuppoſe there is a continual Radiation tion of ibeSoul into the whole 
Repoſitory of Ideas, ſo I do conceiye likewiſe that gvery Idea ſo placed being 
o Joaliged as above, by particular i of Matiqns, which continue for 
a loogrime fo to move as they were at. firſt . 1 4, 5 its 
ower ſo retained, radiate a Motion of its — 3 may in ſome manner 
alſo act upon the Soul, ſoas to excite it to Attentipn; and þ qr gs means alſo 
whenever any Idea is created __ ted with Motions or Qualifications 
fimilar to thoſe of other Ideas at ſome diſtance in the Repolitory, the 
concurrent Impreſſions or Re- aftions of - thoſe Ideas upon the Soul at that 
time do make the fainter to be the more notable, and fo excite rhe. Soul to At- 
tention or Radiation that way alſo ; and by that means it has an Excitement to 
be more ſenſible of the other alſo at that moment: And this I take to be that 
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dea (for as I before mention'd, bes then 8 ber 11 corporral and 


majerial) may have N and various Impreſſions and Motions annexed to it, 

be of 100, nay of 1000 Moments, whence that Idea may be ſuppoſed to 
more compleat and in it ſelf; And when it it again comes to be a 

by the Radiation of the l the Impteſſions or Qualifications there- 

0 become of Power to affect the with choſe Impeeſhons which if bd foe 

tnerly received from the Soul. 35 
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| Now according as the Rep wy i nd wo magst mote Ideas, ſo has the 
Soul a greater variety to range and expatiate into, whether theſe Ideas are only rhe 
- firſt and mote fimple, Tuch as are the Reſults from the Im ns of the 
Senſes; or the mow & ed, ſuch as are made by the Reſult of comparing 
ſeveral together accordingly the Ideas that are made from few- 
er and more 
made from a greater number, and thoſe more compounded Ideas, are yet more 
and more compounded, and more and more accompliſh'd and perfect. This 
will give fome Reaſon why the younger and firſt Refults of the Actions of the 
Soul in forming Ideas, are more fimple and leſs perfeft, and from whence rhe 
Reſults of the Actions of the Soul in the elder Years, become the more com- 
pounded and perfekt. 
The Soul thenis the Primum nove nt the ſelf moving Princi ole, which has in it 
ſelf a Power of en y In Orhem from its Center of being every 
inftant and for ever, and means of that Radiation every where 
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pa ations, Excitatiens and Regulations communicated 
to them from the Sun, which gives them not only their regulated Motions and 
Poſitions, but alſo a kind of new Being or Activity, by which they become vi- 
fible and ſenſible to the reſt of the World, which would otherwiſe be dark 
and inſenſible, and vagrant here and there uncertainly in the 2 of the 
Univerſe. So that the Soul forms to it ſelf a Microcoſm, or Picture of the 


Macrocoſm, in which it radiates, and is ſenfible of every thing contain'd 


therein, in the ſame manner as the Sun in the Macrocoſm. | | 

Somewhat of this kind is the Influence of the Soul upon the Ideas placed 
within the Sphere of its Radiation - And though I cannot cenceive how the Soul, 
which is incorporeal, ſhould move and act upon the Ideas which are corporeal, 
or how theſe on the other fide ſhould by their Propri Qualifications and 
otions, re- act upon and influence the Soul; yet I am affured, that ſuch Ef- 
ets are performed both by the one and the other Beings ; and without them, 
neither the Senſation, Cognition, Remembring, nor Ratiocination, could be per- 
formed; all which are plainly the Reſults of the conjunE Influences of the Soul, 
and the 'deas or Bodies placed within the Repofitory or Sphere of its Activity. 

Now though by what I have been ſaying, I have endeavourd to ſhew that the 
Soul has by its Radiation a more than ordinary and commanding Power overall 
the Ideas placed within the Repoſitory; yet I would not be underſtood ſo to limic 
irs Sphere of Radiation, as not to ſuppoſe that it may have a much bigger _ 
of influencing Power, and thereby may extend it, not only to all and every Point 
of the Body inlivened and preſerved by it; but poſſibly it may extend even out 
of the Body, and that to ſome confiderable Diſtance, and thereby not only in- 
fluence other Bodies, but be influenc'd by them alſo. And upon this account I 
could produce a Multitude of Obſervations and Reaſons, to prove not only the 
Poſſibility, but the Probability, nay almoſt Certainty of ſuch an Influence, and 
this from the Senfibleneſs of others Ideas, Lupus in Fabula, Faſcination, &c. 
of which poſſibly ſome other time: ; 
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hat bits 3 
As to a great length, nor taper in towards it, as on the 29th. The 
ifſuing on the oppohite fide was hardly at all viſible, only it ſeemed a little bright- 
OO — ee xt, of the Bijze wear the Head. i 

31. I took its Place and the ied of ne ons by. the 34 Foot Tele 


n 1 t Nucleus appeared much as it had done the preceding Nights, 
and the Fuſe ot m of Light had much the ſame Inclination to the AA as 
laſt aft Night, „only it ſeemed now to run farther parallel to the 4x into the Blaze. 


| s of the Head about the Nucleus, on that fide which was next the 
Sun, was now much thinner and neater to the Nucleus, and try well defined. 
bee was alittle Emanation anſwering to ir on the Left but that was 

exceeding faint; yet the Sides were brighter than the middle part near the Axis. 
1 faw the flaring of the Light, and the Corruſcation, as I had done almoſt every 
__rimeIfawit. The Nucleus was not a tenth part of the buſt of the Halo or 


eee. ft, 1 iewed i ith Foot Teleſcope. 1 could fee 
Se r the 1 v it again wi 15 oof COPE. 
no ſmall Stars near it ; he Fulee * 7 8 Pan 5 ppeared much . 18 of 
done the two ing Nights. 1 plainly * "the or I 
_ the Light, A alſo ſaw a or 2 70 were of Dede 
from = Nucleus directly into the Blaze, which as quickly diſappeared. - | 
I began to ſee it September the 4 at 7 5, he Crepuſe lam being: yet vety bright. 
The Nucleus was pretty clear and round, but the Blaze from it was only two 
Emanations of a kind of Parabolick Figure on each fide, as in the Figure; bur 
the Northern Side was brighter than the Southern till, and they ſeemed to 
| 2 one from another with an Angle of abont 60 Degrees, ſo far as I could 
hem then ; for they, exyopder but ar little way from the Nucieas. The 
middle part of che Maus between them 8 vifble. But as g 
culum diminiſhed, red much brighter and " fuller, and then I 
| N 1 n n bop dle part of the Blaze. Scarce any: Hale between the 
Nucleus and Sun appear d, ark, and but little more hen | it appear brighteſt. 
i obſerved alſo the f or of the Light, and a kind of moving of the 
Fuſee on the North fide. It was at its brighteſt about 8, when I obſerved alſo its 
Poſitions. 1 followed it with my Teleſcope downwar towards the Horizon near 


half an hour after it diſappeared Ich and I was able to ſee it almoſt 


to the very Horizon, even till it went Steeple a ne — the tops of 
the Houſes, - 1 the Smoke much Wil ce the Air. lower and 
lower, the Blaze diſappeared 0 8 ineſs about 


| degrees, and at length 
CR Ee] el bor be os RD but only now 
glances ; bs the Nectos ng 1 So very, pl plain, in, bas vergrach er than 
e Tauri, but very dull and faint, 
mpariſon even of the ſmall ixed Stars which were not far from it. a 
The Figure of it when brighteſt chis Night, was much of the ſha of the 
Flame of Candle cloſe in the Nucleus the End of the Snuff, 


| he that in a e ck, but the Nacleas was very 
t. 
.$. | fie from 7 + till almoſt 8 Fg Tok notes of in Necks, To 


' theEmana e, as alſo of . 75 
at — 


; The des d en nach de he! 
Uke two Sides of an cl H ber but when it, was cleareſt they were 


tar he ITO: Oh "IP POR that I 3 


Sept 9. at 7 b. 28m. I ſaw it perpendicularly o 
| ix ws 3 cimehe ena of the Dragan ors hop 


then by 


e ae 


\ 


ſo ran wy rms he 


Tenne ft above i in War Poliwne; been 
: Dght Togit Lage 42g could only now and then in The | 


perceive 2 
laze was at Right Angles with 4 ine from Ather throogh the Head. 2 | 
E. yety plainly now atto the ſhing and * wavering of che Light. I 
* continued to obſerve it and make my Remarks till almoſtionchr the Horizon, 
though the Air was very ſmoaky . 5 

vor: 10. I firſt diſcbrered jt with 2 4 Foot 45 I'Y appeared 
_ very : There Was nothing beſides the Nacleze rde Trabolieed Edges 
of the Blaze: or the two OI IN We Ns the Northern fide was 


ſtill the brighter and It was very much ſinaHer and fainrer this Night 
than Yefter-nighr and. yet the Sky cleater and darker © 1 could not find any 
e . 8 | Joſt ſee any Stars 3 
the +: Kore VE appearing under be- 
D fereral & 9055 48 I, a 5 body elſe, ſee it nowwith 
is "od Eye; and y — very plainly 
the Streams, with ang, Fan et 'Lightn | 
eb AC han Af — tent five e Head; which 


6 or 8 times took notice of to be Alm is in the vety Ax: or middle of rhe Blaze. 
* many trials this Night allo fatisſied my ſelf that theſe Appeatances were 
1 fl ufions of rhe Sight, bur proceeded 1 from real Mutations in the Body 


Since which time I have nevet been able to make any farther Obſervations of 
it, by reaſon of the cloudy thick Air. 
to me, that a Comet is 


No by all theſe Obſervations it appears 
Fo. oy round, e eren 


1 moſt fituate 
clews, of the in the middle of the Head, which is inveloped by a 
That lighter or thinner kind 


kind of 1 285 xy thick Clouds or Smoak : 
Weiden n — 


of . urs, fpread from it to a much 
8 or to towards the Sun, which by their 
the! Wie dee ber ene 
Of theſe kind 


diſtange, 
Halo 5 


Ara — 
on ou, ie g and brighteſt of which was that towards the 
"Noteh,” or or dare AR was the hindermoft in its way of Motion, the Fore- 
"fide thereof being ty thin, an but at ne times viſible ; whereas the other 


. was always very Foul rpg As itwent farther and farther off from the Earth, 
P the thinner part and more diſappeared (which was very viſible when it 
A. 3 in its bang & Speech): '$o that all the rims View it in September, the 
ſecond iy I "which I ſup he Light of” firt by the 
R "Is and ſect the Light of the Crepe | 


, becauſe even when 


1 11 


dare che Day-ighr » 2 * 
e 42 50 
Halo ab ie ; which yet I Aw afterwards when the 
bot ening was darker. wifich I feral 4 vl, and which'did recon- 
As what 1 — 7 2 oe this Iſley e ee of e Comer 
NEE. © 


"he wie Goa T weak or Seam foe ma a T take to be 
TS team before it pd which onl 
it, which 1 lid. 4 


ted > Rode 240 bright momentary Glance of Light, 
73 iter the bil bright Body in che middle, or iſe 3 
Flame Abcut it; but tather took it to be the for- 
Bis T ihe tt che woe Be of th ef, . 
as t have re ha the 
ANCE Ehir rota the £m, and ſometimes 

Head, — * 


8 N 
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erte 5 ee 


5 4D 


of Flame or 


ming Emanati 


t it can ſuppl y fo vaſt a quantity as to 


| A ra of $ prodigious a bigncs ai and 4 is thoſe of nett 
muſt be which ha de been ſo often and ſo exact i in thoſe, to inſtatice 
| — no more, which were Obſetved by all the bot Wart in 1618, and late- 


Y | " 2 1680, and yet notwithſtanding, laff, wichour a ſudden and total Diſper- 


- ' Setojidly, Next if the Blaze Tegen be beg the Head and emu 


ane Bodies which are movet with 2 pretty ſwift Motidn through the Spaces of 
the Erber, how comes it to paſs that this Flame or Steam does not follow after 


or point direftly to n which the Head or Body! it felf has paſt ? 
Mid, If the Blaze be in itt n dul Flame, and the Head be 2 Body 
| aQtually on fire.” Ur in a State of *Diffotation, and that all the Fires and Flames 


we know have need either of actual Nitre, or of à Nitrous Air to make them, 
which being Tariated., the Fire or Flame will no longer continue; without a far- 
bee quan ty cither e actual Nitre or Nitrous Air; hom comes there to be either 
of "aFtual itre in the Body of "0 Comer, or of ' Nitrous Air 

in n n in which the Blaze is obſerved to extend, and yet neither the 
Head of the Coins fu a terreftrial Body, nor the Nitrous Air be ſup- 

poſed to extend the Limits of the Aue Abou the Earth, which 


thoſe that have givem it the —— Extenſion, do aſſigu to be not above 50 
Miles above the 


of rhe Earth and Sea, and tho & others that think this 
too great, n s thar beine? 7 


 Foarthly, eee Reafon br Cauſe, why the Body 
of the Comet ſhould wat to 5 ome ſuch Sobftance. as Nitre, and 
that there might 0 de ſuppoſed ſuch a Subſfance diſperſed through 
- the Arber, l prong ice b Flame | like that of 2 Caidle, or other flaming 

Body. bere in dhe Air; yer what Cauſe can be — 14 why ir ſhould nor equally 
" difperſe-ir ſelf every way > 4s Pug find Flame | here with 
the Earth 3 ” And'why does ir always 


'the 
way from the Center © 


us to do ev 
pr EINE —_— towards tha? part 
e ot 0 1 — of the Head er of mn "xk 


e of re were an ce Flare.” 1 ** mould 
Fe, that irthould 
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> 4 a 


'of fone hundred thouſand, 'nay of ſorhe Millions of Miles, 


CE, AS che flaming Patrs of Bodies here 


de 


are obſerved to be, wh 1 md 5 into Flame, 

"thi Flanic 28 | "as; i every part of the 

| Flame we ſee of "or 8215 I? Frag gh.t the Flame” 25 Candle 
2 laſt till the 7 Nh Cunckle be by Us not really two moments 


ae Flame, but the parts 


3 are Tory moment annitilared, and 
oth i the fatne DE 


2.” Now it ſeems inconceivable how ir ſhould 
be carried to fo great a diftance: or that 
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1: ID 4 10 r JI 


— e.1-010qyFH 3603 prin} ils: 9 01 0 THEE : 
e re "ſich when n well can 
Exrent of their Blaze: And as a 
of their Morions, will de enough 


' when neareſt to bs; "which all the 
2 and make ons deſpair of oo being able to render a true Expli- 


ue y evirice, and conſequently the” exceed. 
cation 


e = The grail dete ie reset, as enen ateFive, el, en 
1 I the Chet be a butuing Body, or a Body in diſſolution bones 


Conſum e that ons ing finall Bod in the Head, * whence 
they arc ſuppeſed tobe all ſupply. 1 & | 


+-/ 8 da Yor | is Beebe off from the 


contlhue a Flame fo long, as to extend to fo vaſt a 


mioinent afreſh mer from the Steams that are 


7 85, from the Head ro the urmoſt * of 
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Re Io the ScquiciagibE, the-Keowledgo of ſuch Cauſes, 27 
the Mead and Inſtruments wherewith they work ene ti 
nne our. Senſes: And therefore the belt and ef 
Sovands the dileorety of them: ly-only. accurately: co obſerve -— | 
produced by which fall hin | 


o 
. 
7 


T „ 
- 
2.8 


_— r — rles that T have named, and ſome ocher, it 


2, They are r- The fecond 


—7 — . 


— 2 ——$. 1 1 2 


fee how far this Body, 
1 


of the Moon thereby, when it is near. 
rof their Ordicalas or Spherical Form, 2 


bicalar, and of another aftive - which I conceive univerſal to all ſolid Bodies in 
— Natures — —— attrating fimilar ſolid Be- 


Nature. 


In bis Lewes nlain d dn the manher of its ProduQtion-and 


of Light. 


to ſome other parts 


F of Supe 
chat there is 4 


denſe 477 more denſe and brighrfhining 


- larly, and with fo 


Thane like a Cloud in the Air, — the 


Theſe dies'towards their Cetiters. - Which two Principles I take to be the moſt con. 


— ſiderable and the moſt active in Nature, and thoſe from which the moſt confide- 
Principles in 


rable Effects are produced; and when they are underſtodd and explain d as they 
ought, I queſtion not but that they will. afford us Solutions and Reaſons for 2 
ates: the Explication of n. | fo much puzzle and per- 


ex us. 
— ihe firſt of theſe have already pr largely diſcourſed, and ex- 
tion, and whar Effects 


r how it comes —̃ —— the Eye, and how 
ic cauſeth Hes — Lig Ignition, and the like; and ſome- 
whar alfo Lhave mentioned, concerning — wr ay Inflection, 
dea r Radianwhs thereof; as likewiſe of compound- 
ing, dividing, ' and ' variouſly blend ie of them in the Produttion of Colours. 
Bur I ſhall not now Dy on the Explication of them, reſerving them 
Diſcburts, which hich are yet behind, concerning the Na- 
tare of Light, Th Ther which Bhave ar conſider, is OT 
N in the Head and Blaxe of Comets. 
Bodies being ſo far removed from our reach, 5 ſo ſel 
Helps we have hitherto met with — wa that is 
xoſe, 1 hope it will not beexpeRted that I ſhould de able to bring ſuch 


1 not be at leaſtdoubted of, if not poſtively contta - 
dicted. F confeſs my = wane of ſack, however, 1 find from thoſe, few 


Obſervations I have ſome 
very — appearing Ellefts 


that what I have conjettured of them is 


of them, though incvery — 
firſt 


_ Firſt then for my tion, that there is in the middle of that white 

cloudy. part near r the-widd of the Head; which we call the Nzc/ezs, another 

e is ordinarily taken notice of; Iar- 

LEES „ 
momentary' Appearings 2 ike 28 L har 

—— which is almoſt an ocular eher a 


= ome parts ' 
| 3 — — 7, be 


ight- 1 have mention'd : But then When I 

ment, that there muſt be ſomewhere a very ſolid Bo- 
dy, otherwife-it could not be moved with 5 ſwift, and ſo regular uniform a 
Motion, as all Comersthat have bern accurately obſerved, have been found ro 


do; I conceived rhete was: — — Nay” — night þ 


part of e 

be ob — —.— de — * — 

28 u d to o vat a 8 
e 


enough to make and fupply ſo vaſtly eng r For there 
cannot be allowed to it an Eber with it, in which it ſhould 
ater : For if how could 
Pe that 


——— and c —— os Mods of — 


8 
it d between the Fah and Mar as I have ſeveral == 
me believe it did? Nay, howecould hometult al of them: — 


tions of the Planets, Which I IL may ſhew: ſome 7 
Thoſe that hold ſolid Orbs, will — ED 


— In” ö but to linde 


gents bu 


up of vaſt 2 
but, as I manifeſtly di 


| Next, unleſs there were ſome very denſ and very 
r Hound not afford ſo vaſta 
apours as mu 235 
which is not a — Bod 
| and. gon of — | Steams, 
rinua 1 upply'd | or y in 
irene aer Bc br within the dondy Navles 
Thirdly, if there were not ſome ſach Body within the .dloudy Nucleus, 
ELSEL of that fide of the Head, that is next the Sun, could not be, nor the 
pro: Denfity of the Light about and near it: DSI IRINED td 
E and the like unconjoin'd have uregular — z dut the 
1 Body in the middle muſt 2 & hereof, 
ſhall afterwards more: fully prove, when I come to explain the Na 
thak other univerſal Principle, Gravity, inthe of "enſuing Diſcourſe. a 
But (which ſeems to make the yet more than all the other 
nts) I have made a Ball of combuſtible Subſtances mixed together, 
which being ſuf E would ſo 
very — ent all 2 that the Re- 
W e N eee ve Argument, that the and 
Phenomena of both were produced from like and — — 
ſince the Phenomene of the Ball are produced by the Fire, and by the Gravita- 
2 the Center of the Earth of the dns Medium of the Air, it 
wr hy > 8 that the Phenomena of the Comet may be 
wor Hr by a ſolid combuſtible Ball actually fired, and by a Gravitation of the 
ambient Aber towards the Center of the Sun. But I know it may be ſaid, that 
Omne ſimile non eft idem: And I will readily grant, that it is nota poſitive Proof, 
however 'tis pothbly as poſitive as the thing it ſelf will bear: For in a Subject 
where we cannot obtain ſuch ſufficient Proofs as we can defire, we muſt be con- 
rented with what we can obtain. - And let me 244 this Confideration, that all 
the Theorys of the Heavens and of Celeſtial Bodies, we have hitherto had, 
are ſubje& to the ſame Obj that this is ; for which of all the Motions 
the Celeſtial Bodies hath not been explicated by various Hypotheſes > Some 
ſuppoſing the Annual, others the Diuraal Motion of the Barth neceſſary: Others 
ſuppoſe neither of t hem, others only one: — foppoſe both the Earth and 
the Sun alſo to be moyed ; others aga gps parte them, but that both 
the Farth and the Sun may ſtand ſtill, and only the the Fixed Stars 
may move round them, as Cacceas in his HypateS: Others have ſuppoſed the 
Moon. to ſtand ſtill, and all to move about that, as : Others have pla- 
ced d, u, &, 2, and Y, as the Central Body, and ſol ved the Appearances by 
ſuppofing all che other to move about ſome one or other of — And others, 
imaginary Points here or there in the Ather: N them, grant 


les vBpa: F will make a :ſhift to ſolve the 

be found ſo many Incancinvities in their Suppolitions — 
ail be eee ebe 2 
ing we 1 very improbable, and readily — BEE which aveids 
e conſonant and hich is the reaſon 


why theCoperazcan has e withall the modern and beſt Aſtronomers, againſt 
all heofher, as being the moſt ſimple, and the leaſt incumber'd of any; eſpecially 
1 hy 22 2 
| Mari al ura ni egit jrufftre, 4 4 7 ri 
er pairs The Simplicity therefore of the 2 


* 


do incline me to de- 
— i 


5 | Sen denen cheſs felloning 

| A r 4 ter. 
PP wks ®: 70E8280)e IND 04.7 £17 bn: 

8 Several Dedw- \ Eirft; Thar choſe Pape af the Hedvens through-which Comets d6' ji wa 

—_ His fm tea ery very chin and and an exceeding fluid Medium ; otherwiſe ſo very 

©. 0bjrruatims. thin a Body as the Haljtuous Steams abour the Head, and eſpecially" the more 

_ lm mee thin Haliwons Srcams kick make wp the Blaze or Tail, could not he moyed 
—_ 1 through it with ſo fvift a Motion, abd that in all Particulars fo „wich- 

7 out much alter ing ot varying the true Form and Poſition thereof; 1 , withour 

| much altering and vary ing dhe true Form thereof, - becauſe, 25 1 ſhall afterwards 

| | ſhew, it does really ſomewhar alter both the Form and Situation of Head 

x | and diere which would otherwiſe in probabilcy appear of 2 ſomewhat diffe- 

© — rent pe. 37% 

i What Lunderftand by rarify'd and condenſed. 1 Mall afitewands matt 

when. I come tothe xc. aur —— that fills the 

berween the folid Globular Bodies : Fer permits a Body 
to be moved through it, it cannot ke thence argued, nr 


_ ——— — INES tar ae 's 2 oi wand 
OED . * 


. i L ſhewn, . 
. —— — towards the Sum, yet I al- 
! r and ment contrary and oppofite to 


ud erent the Fart, and 1664, 2 no other) For — 
ident, that the Motion of that Comet was ina Line, wichout the Orb of the 

and yet we found, that that Body was regulated in the fame manner as 
and that its Blaze was extended in oppoſition to the 


Body 


de * 
— — pof the Moon de of a Subſtance 8 


— Spbfidhde the Earth, and fo may have many P ricties) iF nor - 
r "5 2 eee 11 EI 4 3 6 * | 


: * 2 Y n : : * * xx _ 6 > k : 


ty than Bodies ih. de chen aud five Air; nay they 2. founT 1888 5 
| — 


me, | 

nd Air; though where this Nitrous part is want 7 par vas. | Vic, 

Puri or atua Ee will be produced, be the Heat nents o—pear. Wbence 
may deduce; | | 


That there may be ſuch kind of Effects prod 
ſervations which are commonly made here in 
Every one has ſeen the Lightning and heard the Thunder in the Air, 
many have endeavaur'd to give a Solution and Explication thereof. But though 
there be a vaſt variety of Opinions and Hypotheſes concerning it, yet, to me they 
1 every one of them to have milled the right. I ſhall not trouble you to re. 
te them here, fince I have already declared my Opinion concerning them; nor 


ould | from ſuch their Hypotheſes, which would be quite incongruous 
to the manifeſt, if heeded, Appearances : Bur I ſhall only tell you what, from 
all the Qbſervations, I have made concerning it, I conceive Thunder and Light- 
ing to be, which whether E. Ny Phenomons, and ſufficient to 
explain them, I leave to the curious Obſerver to judge. I have ſhewed already, 
that the Aungphere about the Earth doth abound with a ſpirituous Nitre, or 
Nitrous Particles, which are every where carried along with it; befides which 
ſort of Nitrous Particles, there are alſo other Particles raiſed up into the Atmo- 
ſphere, which may, be ſomewhat of the nature of ſulphureous,  unQtuous, or 
other combuſtible Bodies; as we ſee Spirit of Wine, Spitz of Turpentine, Cam- 
phire, and almoſtall, other combuſtible Bodies, will by Heat be rarify'd into the 
orm of Air or Smoak, and be raiſed up ingo the Air; all which, if they have a 
ſufficient degree of Heat, will catch fire, that is, be diſſolved and turned into, 
Flame by the Nitrous Pants of the Air, as thouſands of Experiments might be 
brought to prove. There are alſo other ſorts of theſe ſulphureous Steams, 
Which are raiſed up from ſubterrangous and mineral Bodies, which only by their 
coming to mix with the Nitrous Air (though they have bo fenfible Heat in them) 
will fo ferment and act one upon ang! as ty proudce an actual Flame 
which has been often found in Mines ; more ally if any part of 
be kind led, the whole Train of them, intermingled with the Air contiguo 
will immediately take fire, like a Train of Gunpowder, and run from one end, 
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hall ar poeſenr tronbl ou with ſetting down many abſurd Conſequences that 
vould follow N 15 
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le prove by a Mat- ; 
a other Mines. The Acren- 
TEST, and wirk ſuch violence and ſwiftneſs runs 
25 85 55 often to kill the Miners, to blow up their Props, 

'as if” a great ity of Gun- 


L 'here in 
that is | Air or | e 
int wich the t Nitrous Fs . Heat 


ene tet as tis always obſerved to be bef 
e cn of the Faris Fl 


great quantity of ſul- 
2 of foch a nature, as fat meeting with the Ni-. 
tk 3 2 e 


in Degfees fo 1 it arrive at 4 certain 
they fa e, and produce an actual 

re or Flame, | ſoon as ever it kindles, whereerer i be placed in the 
Train, it almoſt inſtautanesuſly fires the whole Train, and runs to the End with 
ſo great a chat though I have obſerved the Progreſs of it at chree or 
four Miles diſtance,” as 1 have judged by the coming of the Sound to me, yer 
have 1 {ten this Train Kindle or pals at leaf} a Miles diftance in little more than 
S 2 Minute of LL; Now the Progteſs of the Flaſhes or Dart- 
\ 7his applied to ings of Light out of the Comet do ſeem to be much of the like nature; and 
 2hb Concer fe thouph the i of the Flaſh in the Comets be poſfibly a thouſand times 
ſhing. more ſwift z yet con the vaſt difference there is between the Air and the 
Fiber, I know nor bur that the Progreſs of the Accenfion of Flame in the Light- 
ning mzy beaccounted as quick through the thick Medium of the Air, as that 
of the Comer in the rhinnner and more fluid Mediem of the ther. | 


W  Eighthly, From the great 2 the Comets, and the great Variation 
tion of gol Pre icy foun'ro take; we eQ that the Motion of muſt needs 
duch e AN ws ee even of the Earth it ſelf, if not 

Ai y to continue that Motion fo regular, one 


would rationally ſu Re it muſt malt be os Kid as the Earth je fat, or elſe that 
We td Jad FM. ee to the Morion of TolidBo- | 
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debly, Tet the Ninth Thar norihſtending enn 

— 2 (Nw, e ae Parts of the Tiber it ſelf; for eater! 
nr. wile it ſrems hard 231 ND Hers — be a Levitarion of the flam 

Parts, and à Gtavitation in teſpett of the Sun, of the other more ſolid, og 

ſhall afterwards prove moteclearly by drawn, not only Sade the 

ifputable Motion of the Planets. 


Fortn of their Motion, but from the more 
„ That there ſeems to.be à yaſt Acceleration in the Motion of. Levi- 
ies (where the Motion is continued upwards) as well as there is of 


rethly, An Ac- _ Tenthly, 
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. Gravi where the Motion is continued downwards, and towards the 
. Hr aw Ne tr Fo hgh (a (asl have before mentioned} the exceeding ſivift | 
Dartings Light do rather ſeem to be made by a ſucceffive 


decent ke + rat of Gunpowder (and, as I have ſuppoſed, if not prov 
— ; yet: to maintain ſuch a Succeſſion of Stams, Glens tw de by 
an exceed ing 9 quick Supply from the Head, even to the utmaſt Extremity of the 
Blaze: And it looks 1 of actual Levitation, or a Ls 
ourwatds of certain halituons Parts from the Sun, as i he Rays of Lig 
Paſſage 


te Sun were carried with a local Motion tapidly fwift, and in by 
the Star of the Comet, did 1 . CAL e ſuch ths of Mon of fry 
Streams. The often 6b ob my bare Eye theſe fudden of Ligh 


which ſeemed to ”— + Sorel ti the ood even to the 
Blaze, did often necks tlie ether, whether the Rays of cron — Fol 
1 


be fu e e from ide Sun with this excceedingly violent and 
rapid pecially fince there are fone Obſervations of Romer's a- 
bour the Eliptess of Tf Ther Satellites, which ſeem to make probable ſuch a 
Fheory - Bur whether that does well arcor wirk other Appearances, and whe- 
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55 ITS 
exceed y iu panſum 


much leſs of a Body of YAM LY or Magniende = 


Secondly, 
not at all, or at moſt v 


That thie or indefinirely bes t 1 e 
 lirrle, the Motion of Bodies 5 —4-x 
yet notwithſtanding the 4 by which the Communication of the — 

ous or inharmonious Motions of the more ſolid Parts and Particles are commn- Er 
nicared to others at a conſiderable diſtance; and that by means thereof both rhe and Gr 
Motion of Light is propagated outwards, or from the ſolid Body to all ima - Si 
ginable Diſtance in Radiating Lines or Orbicular Pulſes, with unimaginable 

Celerity : And alſo the Gravitation or Motion of Deſcent from all imaginable 
Diſtance towards the Radiating Bedy, of all ſolid Bodies, is cauſed and pro- 
duced by the like Radiating Lines or Orbicular Pulſes reverſed, with anunima- 
rune? Celerity andprodigious Power. 


Thirdly,: That this indefini — IL 

Medium, l h ——— Body ly may be 
and kindled into an actual Fire and Flame, and 
ſo long as the ſaid Materials ſhall laſt, and other 


indefinitely fluid Medi 


Now that I may not be miſtaken in my E | and that the Words ! 
— . which are commonly uſed, bor by racns Men are under 

hynity raviounand very differing otions, 1 would v ly explain in what : 
ſenſe I underſtand them, and what Notions I would have them to com- 


Lens . Realities, that any ways affeft our Senſes, to Whutewer of 
conceive h t any our Whatever 
elſe but a Reality that has fer ow Senſesj 


Body I conceive 
but as to Quan- ©, 5:9 4 


rr not as to Bad 
is the ſame, whatever jgure it be of : As 2 what.” E- 


in quattiey of Body 
Gre! Cs, Gur, e ee 


222 Water e 


contained in a Globe, Cylinder; 


Motion I underſtand nothing Alreration, or of Alteration, 


* Minims of a Whole, in reſpett of one another, which Power may be 


. of x 


increaſed or diminiſhed in any affignable Quantity; but the natural Ballance of 
the Univerſe is reciprocal to the Bulk or Extenſion, or to the Quantity of the o- 
ng the 
Ef- 


ther Power, Body. he 

Theſe to - Theſe two I take to be two fingle Powers, which co-operate in 

ers jmougable, moſt of the ſenſible and inſenſible Effects of the World. Of the ſenfi 

bur by thePow-fefts I am aſcertain d by ſenfible Experigneqts and Obſervations ; and of the in- 

42 ſenfible I have a Probability from the Similitude, Harmony and Uniformity in 
the Operations of N * ets th 

Both theſe Powers | take to be the immediate Product of the Omnipotent 

Creator, and immutable in themſelves, without a like Command of the ſame 

Power; and always to act in a regular and Uniform Geometrical or Mechanical 

Method; which Method by diligent Obſervations and curious Scrutiny may by 

natural and artificial Means be diſcovered, and, as I conceive, reduced under 

certain Rules, and Geometrically demonſtrated. The doing of which I take to 

be the true end of the Science of Phyficks, or of Natural and Experimental 

Philoſophy; and all artificial Inquiries tending heteunto, I conceive to tend to 

. -- + +  . the, Advancement of the Knowledge of Art and Name. 4 

The firſt Prin- The! are as it were the Male and Female of Nature, from the Co-operations 

ciple, Matter. of which the moſt of Natural ProduQtions are effected. The firſt is, as it were; 

the Female or Mother Principle, and is therefore rightly called by Ariftoric and 

ether Philoſophers, Materia, Material Subſtance, or Mater ; this being in it 

ſelf, -abſtratly confer, whos, Lie or Motion, without form, and void, 

and dark, a Power in it ſeif wholly unactive, until it be, as it were, impreg- 

nated by the ſecond Principle, which may repreſent the Per, and may be calFd 

 Paternus, Spiritus, or hylarchick Spirit, as ſome call ir, without whoſe Con- 

junction nothing, or no Alteration can be produced: For neither can Matter 

without Motion, nor Motion without Matter, produce any Effect. As for Mar- 

ter, that I conceive in its Eſſence to be immutable, and its Eſſence being Expa- 

tiation determinate, it cannot be alter d in its Quantity either by Condenſation 

or Rarefaftion ; that is, there cannot be more or leſs of that Power or Reality, 

whatever it be, within the ſame Expatiation or Content; but every equal Expa- 

tiation contains, is filled, or is an equal quantity of Materia; and the denſeſt 

or heavielt, or moſt powerful Body in World contains no more Materia 

than that which we conceive to be the rareſt, thinneſt, lighteſt, or leaſt 

powerful Body of all: As Gold, for inſtance, and Arber, or the Subſtance 

that fills the Cavity of an exhauſted Veſſel, or the Cavity of the Glaſs 

of. a Barometer above the Quickfilver. Nay, as I ſhall-afterwards prove, 

this Cavity is more full, or a more denſe Body of Tiber, in the com- 

mon Senſe or Acceptation of the Word, than the is of Gold, Bulk for 

Bulk; and that becauſe the one, uis. the Maſs of ther, is all iber; but 

the Maſs of Gold, which we conceive, is not all Gold, but there is an 1. 

mixture, and that vaſtly more than is commonly ſuppoſed, of tber with it: 

So that the Vacuity, as it is commonly thought, or ctroneouſly ſuppoſed, is a 

more denſe Body than the Gold as Gold. But if we confider the quantity of 

the whole Content of the one witli that of the other, within the ſame or equal 

* 2 quantity 
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Bure flow Naben and en as that the next ſtep one would fi 
it muſt loſeall irs Motion, and remain in intire Reſt, and unalrerable of Þ 
as to the contiguous Body. 
It may poſſibly be ſtill 6 what is Matrer, nn what is Motion > To 
which I can only anſwer, That they are what they are; Powers created by the 
Omnipotent to be what they are, and to te as they do; which are unalte- 
rable in the whole, either by Addition or Subſtraftion, by any other Power but 
the ſame that at firft made them to be what they are; and what partial Altera- 
tions or Cotmpoſitions are by them produced, they flow from that Omniporent 
_— — me 3 do: 7 - are thoſe 23 we call the 
Laws ature z w at they wholly unſearch- 
able and incomprehenſible, yet God has planted in Man a Faculty by which, 
I conceive, he has a Power of underftanding and finding out, by and according 
to what Order, Rule, Method, or Law, they act, and produce the Effects that 
are produced by them. And this 1 conceive to be that we call Natural Know- 
ledge, and our Advance in this I conceive to be that which we call the 
Improvement of Natural Knowledge; and the nearer we can approach from the 
loweſt and moſt ſenfible Effects, to higher and higher Steps of Cauſes, the near- 
r competes avant conathe 
arriving at. 
1 have in my Inquiries various and ſapdry ways atteropted to aſcend by 
= Method, and as many ways attempted the contrary, os Analyticꝭ 
way, andfhall therefore in ſome of my enſuing Diſcourſes give ſome Specimina 
of each, which though they may have their Failings, and She ſhorr of what 
may be dove by others, per I hope they may appear to have been regularly and 
ſtrictly proſecuted : this I am now upon, though ir ſhould not prove the 
true, may yet be of forme ſuch uſe, as the Rule in Arithmetick called falſe Po- 
— for the funding by: the wrong Product what is more likely to be the true 


"Yao have been the Attempts of ſeveral Philoſophers, bath antient and mo- 
dem, to begin this Ane/zzcal way, which would be too tedious to repeat ar this 
time; yet whether it be for that we have not a true, or at beſt but a very imper- 
fett Account of what they. were, we do not find that Sati from the Pro- 
dutt of them in the concluſion, which an inquiſitive and ſtriſt Examiner would 


expect, the String and Series of the Hie being broken and imperie&, and not 
carried on through all the Steps of as it o to be; which will be 
more difficult to ſupply than the Effect will y be valuable, unleſs we had 


a more full Account of what were their and fundamental Pofirions. And 
though even this has been an Undertaking not left unattempted by ſeveral of the 
more modern Writers, yet whether have been alrogether ſo ſuc- 

ceſsful as is deſirable, I muſt leave to thofe that have examined them to judge. 
Others there have been, and that much a greater number, who have gone the 
other way, and have been dabling in this or that particular Subject, -and have 
been ſo blinded with ſome little things they have therein met with, that they 
preſently ſquare all the reſt of Nature to their Rule. Such as theſe. are roo 
haſty in their Conclufions, and think ro run away with that which they are far 
* from attaining. The 9 the 3 Chymical Principles, Magne- 
y tiim, 
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Fer Alkaly and Acid, and divers other Chimera's, 
nothing elſe will be heard, 
whereas, pethaps knows no one of theſe 
much leſs in that which they underſtand ir. Of 


t to proceed, this Suppo primary Powers 
2 that of Mater, and that of Marion, which I have here delivered, 
ſeems to me very conſonant to the Senſe I underſtand of the Hiftory of the Ge- 
neſs. of the World, delivered by Moſes in the firſt Chapter of Gene/is : And 
though the Words of that Hiſtory be by divers Authors very differingly ex- 
plain'd and applied, yer by ſeriouſly ering of them, I conceive they may 
genuinely bear this Senſe alſo in which I ſhall here mention them. . 

brief Inter- The words of the 1ſt Verſe, as render d in our Exgliſb, are: In the beginning 


terpretation of God created the Heaven and the Earth: In the Hebrew tis, the Heavens ; but 


of 


the beginning the Greek, Samaritan and Arabick render it only the Heaven. The Syriack 


Geneſis gender it, the Being of Heaven, and the Being of Earth : But the Arabick ren- 
ders it thus : firſt thing that God created was Heaven and Eartb. Which 
Expteſfion does ſeem to fignify the firſt Power that I have mentioned, nimely. 
the Matter or Mater, the whole Subſtance of the Heavens and the Earth; that 
is, that Subſtance, which being afterwards informed and 2 Motion, 
conſtituted the Heavens and the Earth. For it ſeems by the next Verſe to be 
for ſome time without the Im tion of the ſecond Principle, Marion; for 
ris faid, the Earth was without form, and void, and Darkneſs was upon the Face 
of the Deep, or the Abyſs. The Hebrew is, Deſertneſs und Inanity. The Greek 
renders it ini ſible and 88 The Targum, deſert and void. The Ara. 
bick renders it, covered with the Abyſs, and overwheimed with the Sea. And the 

Original, and all the Tranſlations, agree in the Darkneſs upon the Face of the 

Abyſs. All which Expreſhons ſeem tc ſignify, that the Mater of Heaven and 

Earth was yet without any kind of Motion in it, but like that imaginary Entity 

we call Vacuiry or Space; which was without any moving or acting Power in it, 

but had as yet only the Power of Expanſion, Extenfion, or Expatiation: For 
this is what we underſtand by the Notion of Vacuum or Space; and fois Dark - 
neſs, namely, a Defect of the Motion of Light: For Light, as I have already 
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by many Arguments and Experiments proved, is a Motion, and that a 
—— and truly Geometrical Motion. So that the Senſe of the ſecond Verſe 
to me ſeems to be this, That the Marer out of which the Earth, or all the Solids 
in the World were afterwards made, was yet only a pure Mater, or extended 
Subſtance, and of the ſame: nature with the Abyſs, which had not in it the 
2d Power Motion; but was dark, without the Motion of Light, without Form; 
that is, without the Power of Motion, that makes Forms; deſert of Quality, 
Life, Action, or Diſtinction; wanting yer Motion, which maketh all the Di- 
ſtinction, Quality and Action that is in the World. Then follows the next Words, 
which ſeem to ſignify the Creation, or Infuſion of this ſecond Power Marion. 
And the Spirit of God moved upon the Face of the Waters. The Original is, 4nd 
the Spirit of God did move upon the Faces of the Waters. The Targum is, And 

4 Spirit from the Conſpetiu of God did blow in upon the Face of the Waters. The Sa- 
marian renders it, And the Spirit of God was cr the Face of the Waters. 
The Syriacꝶ renders it, And the Spirit of God did i e, or brood, upon the Su- 
png of the Waters. The Arabick, And the Winds of God did blow upon the 
ace of Water. - All which ſeveral Readings do ſeem to fignify the Creation and 
ProduQtion of the ſecond Power, Marian. For firſt, tis moſt properly called a 
yr: eric ue its Power of moving, by which Property only we know it. 
ext, it is {aid to move, or be moved, or blown in or carried upon the Face or 
Superticies of the Waters. The Mater was now no longer dead, and unactive, 
and Earth, but it became a Fluid, fignified by Water. For, as I ſhall after- 
wards ſhew, it muſt in this Place be fo taken, and not only for the Subſtance 
Water, but that.God joi 1 ſecond Power Mot ion, and impregnating the 
Mater with it, made every Mini of it to move with infinite Varieties of Mo- 
tions: And fo all thoſe which before lay ſtill, and changed not their Places and 
Poſitions in reſpect of one another, and were therefore called Earth, are now 
by this Inſufflation, Incubation, or acting of the Spirit of God upon the Taper 
ies, 
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ficcies, hecome a perfect Fluid, or a Water. No two contigiious Miaim yer 
n Uniformity of Motion. And hitherto ſeems. to be the Hiſto- 
ry of the Creation, or making of the two firſt Powers, Mater and Marian, 
i enn _—_— _.. _" 
In the next place follows cription * ws otion, The tws 2 
which conſtitute the Form and Order of the x zz, or World. The firſt is that u. 
of Light, and the ſecond is that of Graun. c. 

Firlt for hat of Lighe, which is the firſt regular Motion, er Rule of 7. 43. 
Nature, which is that Propagation of Motion, whi 
merly explain'd, extends 


ch, as I have for- 

ſelf inſtantaneouſly through the Whole of Matter. 
We find in 
Light, and 


the thiss Verſe, And God ſaid, Let there be Light, and there wat 
divided the Light from the Darkneſs. Whereby we find, thai 
the firſt Regulation of Motion was the Principle of Liebt; which ſeems t 
fignify, that this Propriety of the fluid Matter was then firſt implanted, by 
which the ſimilar Parts of it were made fit to propagate the Pulſe of Lighe to 
all imaginable Diſtance, and this Subſtance was diſtinguiſhed from that other 
Subſtance, which would not propagate ir, which was opaque and dark : For as 
15 we find neither the Sam nor Stars were made, nor the Earth it ſelf formed 


ASAT 40. - 
"het - * * 


8 


t only a Qualification of Matter fit for the performing of thoſe Functions, 
which were accordingly made diſtinct, and ſecondarily implanted And Gad 
an 


faid, Let there be Expanſam, or a Firmament, and let it droide the Waters 
from the Waters. This ſeems to fignify rhe ſecond and grand Rule ß 
Natural Motion, namely, Gravity. For this Expanhon or Firmament is ſaid te 2. Gravity. - 
divide the Waters from the Waters, or one Fluid from another; for ſo the | 
Word Maim ſeems to fignify. And this made all thoſe Fluids which were of a 
Terreſtrial Nature, to congregate or gather 7 the Maſs of the Earth, 
or Earths; and the other of a more Celeſtial Nature, to gather in the 
Sun and Stars. And this Expanſion or Firmament, which was the extenſive 
Power of Gravitation, was that which cauſed thoſe Effefts. Theſe two Powers 
ſeem to conſtitute the Souls of the greater Bodies of rhe World, vis. the Sun 
and Stars, and the Planets, both ſuch as move about the Sun, and ſuch as move 
about any other Central Body : And both theſe are to be found in every ſuch 
Body in the World; but in ſome more, in ſome leſs ; in ſome one is predomi- 
nant, in others the other; but no one without ſome Degree of both: For as 
there is none without the Principle of Gravitation, ſo there is none without 
ſome degree of Light. And though ſome doe not ſhew its Effects in producing 
Light immediately, yet I ſhall make ir probable that it has that Motion blend- 
ed with others, which hinder it from producing Effects, but yet do not wholl 
deſtroy the Principle. And this I ſhall make the more probable, when I ſhall 
ſhew how both theſe Powers ate but diſtin Effects produced by one and the 
fame Power, and that this Power is implanted in every ſuch great Globular Bo- 
in the World. I could go gn through the whole Hiſtory delivered in this firſt 
hapter of Geneſis, but that I only aimed at preſent to thew, that nothing of 
what I have hitherro ſuppoſed, does any ways diſagree with Holy Writ, but 
rather, that it is perfectly conſonant tb that, as well as it is to Reaſon, and the 
Narure of things themſelves. 5 | : Wh 
of have often made uſe of the Weeds — and Minimum, or of the Maxon bu 
teſt and the Leaſt; and beca are various Opinions concerning the dun 

Significancy of thoſe Expreſſions, ſome underſtanding them in one ſenſe, and It. 
2 I would willingly have ir underſtood in what ſenſe I make uſe 
© em. SF a 793 þ a t 1 

By the Words Maximum and Minimum, or the Greateſt and the Leaſt, I un- 
derſtand then only the greateſt and the leaſt Extenfion or Motion we have need 
to make uſe of in ſpeaking or ſuppoſing; which will ſtill be bounded : For In- 
finite or Unbounded cannot have an Idea formed in our Imagination or Memo- 
ry, which muſt always have a bounded Idea, being material : And this bounded 
Idea, however by comparing and reaſoning we may ſuppoſe it differing ; yet ir is 
never bigger or leſs in reality, than the biggeſt Ap we have had of the 
Heavens, or the leaſt Appearance we have had of a viſible of other ſenſible Point. 
Theſe Ideas therefore of Maximum and Minimum, inade uſe of in Diſcourſe and 
Reaſoning; are compound Ideas, and conſiſt of the fimple Ideas of 3 


322 —ů uid annexed, For, — the les 
the Marinas does exceed the Idea of the Mirimum brought in n by the Senſe; 
ſo much do we ſappoſe the Miaimum to exceed another Minimum, of which we 
— ry but we cannot; but it wil always be a compounded 

Idea; and fo vice ver/# of the Maximanr. ” Ferindittier att ws 
— Idea ot any thing that is a Million of Millions of times leſs than 
the Idea of the leaſt viſible Poim ; nor can we form an Idea of 4 Maximum, 
which is Millions of Millions 


xs of Milos bigger chan than the imaginary bi of rhe Heavens 
we fee; but A and Proportion, we make the 
compounded which S. Peck de fo a 


terial to be made uſe of in Reaſon- 
ing. —— — we do but reaſon the 73 x in our own 
or Memory, which contains certain 1deas; Forms, Pictutes ot Marks, 
we our ſelves have made of fimple Senſations ; which 2 un from 
Motions without, but compleated, finiſhed and diſpoſed of within our ſelves, 
by the Power and Activity of the Soul ; from whence proceeds that 1 
which is to be found ke Imaginations and Reafonings of ſeveral Men; Fot 
the things of Nature are the fame, and the Informations are conveyed by the 
fame Media, and in the fame Manner; yer partly the Organs of Men differ 
conſiderably in their Perfections; but chiefly the inward Parts of the Organ of 
Memory, and the natural or nequired Habits of the Soul in Imagination and 
— are exceeding different.” Some men have a more piercing Sight, and 
a much Waller Point than others, poſſibly from the Funicles and 
— of the Eye, their exceeding Clearneſs and Tranſparency, and Exactneſs 
of Figure; alſo from the Finenef and ucellent Structure of the ſenſible 
Part, and Nerve, and Parts of the Brain to that purpoſe, and 
— Halle. Uſe and Exerciſe of thoſe Parts and aculties: But fill in 
the beſt the Miaimu and the Mazimam viftbile is limited, it can be no more 
—_ . than a Hemiſphere of che Eye, nor ſmaller than a Point of the Eye, which to 
= | every Man is aſſignable; and whatever other Idea is formed to expreſs a lefs or 
id | 2 bigger, is a or- proportionate Idea, and will be plainly diſcover 
1 10 10 be by any ons that will but ſeriouſly fo conſider it. 
= But to leave this and proceed by various Enquiries. in the Synthe · 
= rick-way, or by reaſoning, and proceeding from ſenſible Obſervations and Expe 
= riments, : to the morg-inicifible Operations of Nature; I have already ſhewes 
= Licht to bea continued Rulſe er Motion propagated through 2 Dia phanous Me. 
1 du ta all im le Diſtance in N ; and by this means to continually agi - 
| tate and make ;vivify and une the grearefpart of the Univerſe. I 
have already — all is vriovo ways of moving and croſſing each other, and 
the hannonious Chime, as it were, of the Pulſations of ſeveral ominous Points 


or e repeat them any further than only namin 
— — things 5 


| oy ſnfible to the Eye; next, that fich a Mo- 
—_—_— 


2 Fluidiry and ir producing Union 

bomogeneous, and Separation of hererogeneous Bo. 

Au, 1 ws already. pre N largely explain'd; therefore 1 

tbe Motion of — — o a more proper Place, and proceed 

Lebt. to the next Principle, Gravity, becauſe I find that to the more 

ness and ſtrange 80 z and I would willingly remove fach Difficul- 

* before þ proceed, becauk: otherwiſe there will be a hefitancy i in all 
t — rail 

bin then Lunderſtand ſuch a Power, 25 eanſes Bodies of a fimilar or 


— 8 de moved one towards the other, till they are united; or 
ſuch + Fo 2 — — drives, attracts or impreffes Motion into them, 
& mal them unite. The Univerſality of this Principle, 
— 5 and every — ak Thallafeerwards have more occa- 
Bp matter of Nature in leſſer Bodies. At pre. 
1 proceed to ſhew it in the greater Boa of the World. 
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| that rhers is fach a Power in the nk in reſpeft of terreſtrial 


Bodies, I-think no one will deny in al. Some Di there have 
ions Coors A among Phitofophers, 2 oh the Power it Tar, 


in which ir is inherent : Some fuppofing it E 
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from any to any” 
res, which 
thoſe Men had in their own Minds; but 
Power is, or in what manner it oper 
them all, that every one of them took it for gran 
Bodies dy fome Fomer moved oe 4 Center « 
their particular Notions © hat Power wete 2 
Nen e . the Limits of of its Limits 
this Power: A oÞ 1602 for. a — eittavagantly too little: . 


Some fuppofing, hat whetelvever in he Unithbrſe 2 texteſttial Body ſhould be 
there it would have a tendency towards the Center of the World or 
e that in the Creation, all the Terreſtrial Mattet of theChaos 
together, and made up the Body of the Earth. Others, on the othet hand, 
penurious in limiting its Power to ſome few Miles; ſome to 50 
a Boundary, that a Cannon well charg'd with Powder would 
a Bullet out of its reach. Bur though they ae both enough 
| yet they agree in this, that this Power of Gravitation does act at ſome 
diſtance = ove th Surface of the Earth. 


* 


be this Power afts 


or Uniformity of acting on all 
decal Src of the Sea 
the Moon, I Fe ater of iis fed cos med. 
ore tho ugh I cannot wihout very much trouble here upon the Earth, 
Gi of u Une or Eoin) of the Power of Gravity working 
. 169 | bold ger oth cop. er dhe Mi and though I cannot aſcend 
RN ets tothe top of the higheſt Mountain in the World,” 
peQtion or Sight: Let this alone, of the roundeſs of 
r rr unprejudiced Perſon 
very u * it be not ſufficient to 
neſs, which muſt be proved by other Mediumt. Be- 
Ne Obie: Carter > have very near 
i vigators, who do 


pretty near a it would not ſo 
| 3 by ver aourns rl, the Truth and Cextainty thereof 

mi create 1 determined ; bat *rwill more than my 

portun reach unto at to do it, though I can ſhew how. 
It dakabie however, that it were once for all accurately tried. 

Thi reaſon why Iinfit fo muck upon this Argument of the Roundneſs of the 
bt the Earth, is, becauſe I take this Roundneſs to be as convincing an 
t as any, to ptove that there is the like Power in every Globular Cele- 
ial Body; as there is in the Earth. . w 4 fince all the Celeſtial Bodies, wn 
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Shape we are Able to diſcover, are feu to be, of a Globular Figure, 25 is the 
Earth, and that ſeveral-of, them „ \uþon their Axe . 
| beyond doubt that the Sun and Zupreer do) were there not in them luch à n- 
vitating Power, all the looſe Pans of their Bodies muſt be ſhot dh from thaw, 
or thrown away like a Stone cut of a Sting: f * or the logſe Parrs 
ſticking to a Wheel or Top, when whirl they mu 
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in a lirtletime be diſperſed and. 


3. Its NW In the third place, I ſay, that this Power of Gravity, which is ſufficiently 
 adsindefinite- evident on the Superficies of the Earth, and acts ſo regulatly every where round 
ly uprard;, the Surface of the Globes, is not ſuddenly extinguiſhed, nor loſeth irs Power at 
a little height above us: But, as I conceive, it is extended to a vaſt diſtance up- 


1 even indefinitely d.and though it — D 8 finite, yet 1 — 
ſenfible Boundary has its Limits prodigioully lange; and when the Degree of its 
. x gow; rar Pon naps 


of ſuch an inary Surface, may be Geomerrically determined, and the Pro- 
portion of heVemT Diamens of it to that of the Globe of the Body in the 
„ middle; exactly determined and demonſtrated. . I conceive further, that this 
Power thus extended, does act with various Degrees at ſeveral Diſtances from 
this Body, which Degrees I ſhall alſo endeavour to ſtate, and, as I conceive, 
evidently. demonſtrate from my Hypotheſis, founded, as I conceive, ypon the 
Phenomena of Nature, and not taken up at random, or by chance. Theſe my 
Conceptions (as being, I think, wholly knew, and not yet aſſerted by any Per- 
ſon whatſoever) may ſeen and extravagant, and I muſt be content to 
have them ſo eſteemed, by ſuch as may either have a Prepoſſeſſiog for ſome o- 
ther Hy potheſis, or ſhall not allow of the Arguments I ſhall, bring go confirm 
them as ſufficient for that purpoſe. It cannot, I ſuppoſe, be exp that I 
ſhould try or ſhew Experiments at Diſtances ſufficient to prove ir experimentally 
and politively ; and therefore all that I can bring is only this, that I find a cer- 
| rain Agreement and: Coherence of this my Suppoſition with other Operations in 
Nature, and that hereby the Appearances of Nature's working ate explain'd : 
Several Opini- Whereas I cannot find that by any other Hypotheſes that have been hitherto 
ons corcerning made known, the Phenomena of the Heavens can he intelligibly and clearly fal- 
ihe lars, ved, without the granting of many ſuch Actions or Motions, as are veryablurd, 
diſſonant, and contrary tõ the natural Motions, Actions and Effetts of Powers 
and Merions, which are within our reach to examine. Whence ſame of them, 
that they may give a Cauſe of the undoubted Appeatances, have been fain. to 
: ſuppoſe underſtanding Beings, Spirits or Intelligences, to be the Motents or 
Cauſes of ſuch Extravagancies. Others have Tuppoled various ſprts of ſolid 
Otbs, Orbits, Epicycles, and I know not what other Wheel work, to make out 


the ſenfible Inequalities, and yet regular Periods ; which being too groſs 
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y this Ob at the Body Body of the Earth is moved 
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1 or 2 note Abe, dd that the other Planetary 84 
indeed ee d Sen in the ame manner as the Ear, and have the 1 
ons And Afections as the Eirth hath of acceding towards and receding 
_ he Sun; e e flo 43 according to ſeveral 7 
bes ON of carrying peculiar leſſer Planets 
ramen move hou 1 5 as the Moon Noth about the Earth, 
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_— Bal eing eclipſed by thoſe Bodies, of bein hined by the Beams 
r | — 4218 where at at Li car th ine, 15 the like; | 
ba t the other Planets: have 


er rn mote ſuppoſe it 
. 2055 to guide their alem pln Gar he it ſelf, which is one 


5 Kea! hath ? not how td urge the Arguments drawn from the Motions 
Comets. 3 tion 8 to introduce us intò the 


to t a Voyage we make in a 
EN dd e ef N for hour and to inform us 
Opportunity we Have of Nen EH more of the World than 
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Eat 6 or Obſervation as I have y 
found to be a Planetary Body, it will be no 
t hath dat Propriety which we call Gravity 3 
or nch Bockies that * * part of it, 
ate continually or have an Endea- 
50 de e b e er by, ' the whole, nen deavour is called the 
1 And con tly a Planetary Body is proved to have 
1 bene gore hs 1 Pale of A Graviry,and 
tt ox e 0 vity, 
Ernie it is that cauſes this Endeavour. Vatious: have 
of feveral to explain it, bur no one, that I have yetmet with, to 
3 nor Would — make - the 8 tho all they 
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the cf the Earth, as fat as any 
nerally granted and believed by all, 


Obſervation has been made. This is ge- 


Experiment yet ſo much as attempted to be made. The belt way that 
I know how to prove it, F a Meridian upon the | 
from Pole to Pole, and them with Celaſtial Meridional Altitudes: 


compare | 

For if they every where correſpond and anſwer one another, then the Perpen- 
F otherwi Tai ohpch = 
be we are not by any certain Experiment aſſured, that the | 
an fl is ly Globular; for ir may be ſometrhat either of an Egg- 


Diameter being in the Ax, or elſe of a r 
longeſt Diameter being in the EquinoQtial. Nor is the Shade ; the E: 
eclipfing the Moon, ſufficiently diftin& to derexmine this Point. This Gravi- 
rating therefore to a Central Point, though it be probable, is not yet poſi- 
tively proved by any Obſervations hitherto made, nor is it very eaſy to be made 
to ſufficient exactneſi. Bur though we have no Ex here made on the 
Earth, that does poſitively evince it; yet this fetcht from the other 
do ſomething towards it: Namely, that moſt of the reſt of the Planets (fome 
of. which are certainly bigger than the Earth it ſelf, and, as I but now men- 
tioned, have the ſame Qualifications) are obſerved to be very near Globular. 
Here by the by, I cannot hut take notice, that there are in Philoſophy many 
things that are generally taken for granted, which yer when we ſeek ſor the 
grounds of thoſe Opinions, none certain are to be found, and thence all that is 
built upon them muſt be uncertain. For inſt in Experiments that have 
been made to prove the Magnitude of a Degree, *twill be infufficient to prove 
the Magnitude of the Earth, till by comparing ſevetal made in een Tad 
and ſhew the ſame Quantity: For if the 


tudes, they are all found to agree, | 
ppoſe, then the Length of 

in one Latitude will net be equal to the Length of a in another 
Latitude, and the Perpendicular of Gravity will not always point to the Center 
of the Earth. For it the Principle or primary Cauſe of Gravity, which I 
conceive an internal Motion in the be every 
an equal Attraction to the Center, then any other Ca | 
tions of Bodies to receive this Power, or that ſuperinduces another Power that 
in ſome parts of the Earth has a greater Renitency againſt the Power of Gravi- 
xy than it hath in other Parts; then the uniform Effect which Gravity alone 
would operate, will be altered by the ad ventitious Power. Now the Diurnal 
Rotation of the Earth doth ſuperinduce ſuch a Power; for the Parts near the 
Equinoctial muſt have an Endeavour outwards; of from the Center; whereas 
the Parts nearer the Poles muſt have leſs, and fo much the leſs, by how much 
the nearer they approach the Poles : And this Renitency, as it will be directly 
oppoſite ro Gravity under the Equinoctial, fo will it be in all other Parts ob- 
lique unto it. Wherefore from the confideration of theſe two Cauſes, there 
ſeems to be a probability that the Perpendicular does not always and every where 
point to the Central Point of the Earth, how generally ſoever that Opinion be 
received which aſſerts the contrary ; and may poſſibly deſerve ſome further En- 
quiry, as opportunity ſhall offer; and there muſt want a Demonſtration till this 
Queſtion be determined. And by the way 'tis very remarkable, that by compa- 
ring of former with later Obſervations cf the Magnitude of a Degree, the 
Earth ſeems to have continually grown leſs. But of 'theſe and ſeveral other 
Remarks I ſhall ſpeak more, when I come to read concerning the Earth it ſelf : 
1 ſhall therefore return to the confideration of Gravity in general. This be- 
lieved Roundneſs of the Figure, ſhews Gravity to act regularly in every part of 
the Earth's Superficies, otherwiſe it could not be nearly round. = 


Earth be Oval, as there ſeems to be good reaſon to ſy 
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that alters the Diſpo- 
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way uniform, and ſo cauſe 


ough I @ubt whether ir hath been ever 
be obable to be ſo, yet I am not aſſured of 


In the 3d place then, the rendency of Grave Bodies reſpefts the middle Parts 3dly, This 
of the Earth, though theſe Central Parts be carried; with a very ſwift Motion ©7-v/#ation 


from Weſt to 


ſt ro Eaſt by an annual Motion about the Sun. And therefore tis pro- zen en: 
dable that it carrys with it the ane | or Power that acts; and REDO, LRAE NR ded the 
EF. a a muſt zh. 
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ttb place, Gravity is a finite Power, and aQts with a determinate Degree of 
Force n the Grwitatig Power can never accelerate any Body beyond its 
own Velocity. That it is finite, we cafily find from the Power we have. of 
throwing or ſhooting Bodies upwards, which could not be, did not the Power 
of the Bow or Gun exceed it: And comparative to other Powers of Na- 
_ | _ 9rbly, That it acts on all Bodies promiſcuouſly, whether fluid or ſolid : So 
= that the ſame Body which can be made fluid or folid, provided nothing be added 

1 ro ĩt or taken from ir, will have, in both Forms, the ſame weight gu proxime. 


receptive of it are ſuch as have their Particles of rhe 
1 bulk and of the cloſeſt Texture. This rhe whole Series of grave Bodies 
= - will — and I ſhall afterwards prove, when I come to ſhew 
| . the Texture of Body, what it is chat cauſes Bodies to be grave or heavy, and 
| A | what makes them | 


icht, and that tis not the quantity of Mazter contained with- 
+ in the ame Space, but the Modifecation of that Matter, and the Receprivity it 


—= gthly, I cannot find by any certain Experiment, 


that grave Bodies do ſenſibly 
decreaſe in Gravity, the? further removed from the Surface of the Earth; which 
: was the Intent of an Experiment I formerly tryed at the top of the Steeple of St. 
| Paul's and at Weftminſter- , and may now again be repeated with much more 
convenieney and greater ad vantage at the Column oaFybſireer-H1il7. For by counter- 
poiſing twoWeights in a curious Pair of Scales, firſt at the top of the Steeple, and 
then letting down one of the Weights by a Wire of tuo hundred and four Foot in 
length, the Counterpoiſe remaining at the top in the Scale, the Aqzipondizum 
remained ; whereas if the Gravity of the had ancreaſed by Approximation 
to the Earth, the Weight let don to the bottom muſt have weighed the heavier. 
But though rhe Diffexence were inſenfible in ſo ſmall an height, yer I am apr to 
think ſome Difference may be diſcovered in greatercheights, and by Jome more 
curious ways than thoſe I then even in that height: For I ſhall in my 
following ſhew, the Theory thereof, that there is ne- 
ceſfarily a Difference, and that the Power of Gravity does decreaſe at farther 
and farther Diſtance from che Center of the Earth, and conſequently that the 

_ Line of a projected Ueſcending Body is not truly Parabetica!, bur Elliptical, 
| l | though 
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terwards ſhew, that is a Propriety diſtin& from 
nature. - 


It muſt therefore be ſomewhat el elſe  difſein rom 
of its acting by the means of ſome v ble Bod 


_ demonſtrate, yer not altogether impoſſible. We find 
what like this is to be found in the ArtraQtion of the 
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that a an fo ns {ome- 
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age tubbing a Plate Lene de «= is 
13 over — bis of 88 or other light Bodies, at ſome 5 
which Rubbing the Papers are made to riſe. up towards the Glaſs, and ſtick 
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city, as tis called, upon Rubbing; Beſides, tis evident by Mr. Newtoz's Expe- 
timent, that t he een ker, Gars l- 
eſt rubbed, which ſhould be the time when theſe unftuous Strings ſhould be 


ſent out; tis neceſſary therefore that ſome other Medium muſt be found than 
theſe unctuous and ſtringy tions. 
| | we ſhall find that there is in all 


If we farther conſider * theſe Exr 


theſe a neceſſity of an internal vibrative Neren of. the Parts of the . — 
ay therefore conclude, N Nee 175 internal 
Pas ſome Bodies, as miy cauſe an Virtue in FI 
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| Nor is this way of working at a diftance, by means of the internal Mo- 
tion of the Particles of the Body; ſo ſtrange a thing in Nature, that we need 
much to infiſt upon theſe few Experiments to prove it. For if we conſider the 
| Totum Senſibile in Nature, we ſhall find it to be little elſe than what is this way 
produced. I have already, I think, fully proved in Light and Colour, the 
Objett of Sight, that the Motion which is produced in the Eye, proceeds from 


= | an internal Motion made in the Sun fo many thouſands of Miles dittant, or from 
: the ſame in ſome Stars ſo many thouſand times as much farther off. I could alſo 
$ as eaſily prove, that Sound in the Ear, which is a real Motion in ſome part thereof, 
133 a 18 E the internal Motion of the Parts of the Bell fome Miles perhaps 
diſtant. Somewhat like to this may alſo be ſaid of the Smell. and of the other 


- Senſes; but the Inſtances of the firſt two will be ſufficient ; eſpecially the latter 

is the moſt evident ; and that becauſe both the Motion in the Bell, and the Mo- 
tion in the Ear, or ſome other Body there placed, is diſcovered by the other Sen- 
ſes, namely, by the Sight and Touch, as well as by the Ear. 


3 - 'Theſe Particulars I could more largely explain by particular Experiments, and 
| 1 | plainly evince, that the Motions of ſeveral Bodies at a diſtance, are cauſed by 
= the internal Motion of the ſounding Body; and that this Power of moving is 
. - every way propagated by the ambient Medium, which excites in ſolid Bodies at a 


= diſtance, a fimilar Motion. I could farther alſo prove, that every one of theſe 
= diſtinct internal Motions of Bodies, as that of Light, and that of Sound, have 
=. diſtinct and differing Medium, by which thoſe Motions are communicated from 
= the affecting to the affected Body: And ſo I conceive alſo that the Medium of 
= . Gravity may be diſtin& and differing both from that of Light, and from that of 
= . TE - Sound. I conceive then, that the Gravity of the Earth may be cauſed by ſome 
| internal Motion of the internal or central Parts of the Earth; which internal 
and central Motion may be cauſed, 8 and maintained by the Motion of 
" the external and all the intermediate Parts of its Body: So that the whole Globe 
RX of the Earth may contribute to this Motion, as it will happen to a Globe of 
.- Glas or ſolid Mettal, to any part of which no internal Motion can be commu- 
nicated, without at the ſame time affecting the whole with the ſame Motion. 
And 1 ſhall moſt plainly and evidently prove, when I come to the Explication of 
Magnetiſm, that this is undeniably performed and effected by this means. * 
The Hypotheſis Suppoſe then” that there i in the Ball of the Earth ſuch a Motion, as I, for diſtin- 
of the Cauſe of Aion Nike, will call a Globular Motion, whereby al the Parts thereof bave  Vi- 
(ny * 'bration towards und frommards the Center, or of Expanſion and Contrattion ; and 
R that this vibrat ive Motion is very ſhort and very quick, as it is in all very bard and 
7 very c Bodies : That this vibratrve Motion does communicate or rape 4 
Marion in a certain Part of the Erher, which 5s ä between theſe ſolid 
viral ing Parts; * which communicated Motion does cauſe this interſperſed Fluid to 
23 "  Upibrate every woyin Orbem, um and towards the Center, in Lines radiating from 
=” 2 15 ſame. By which radiating Vibration of this exceeding Fluid, and yet exceed- 
4 | Ing denſe Murter, not pnly all the Parts of the Earth are carried or forced down 
towar abe Ceitter 3 fs the Motion being continued into the ther, interſperſed 
bermeen the Air and other kinds of Fluids, it cauſeth thoſe alſo to have a tendency 
Towards the Center ;' and much" more any ſenſible Body whatſoever, that is any 
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Diftance'; as will 5 , "Ag LAKE - cohfiteratian © Na- 

— a and cuil herrafter be 3 2 2 * il eauſes 
t ſuch {evngal Diftancess 11 aas 

This deatcd Pulſe I take ra bethe a of che Deſtent ob Bodies towards 

the Earth. But it wa perhaps ps ſcum a rde range heyy the ion of 2 

Motion outward ſhould be the cauſe of the Motion of heavy ies down- 


wards. To ike @ WE: the more intelligible, I ſhall mention an Obſervation very 
commonly known amongſt Tradeſmen ; and that is, the driving of a Hammer 
or Axe upon the Helve, which to do the eafieſt way, they commonly ftrike the 
End of the Helve, holding the Helye in their Hand, and the Axe or — at 
the lower End hanging downward, by avhich t only make the Axe 
to go on upon the Hel ve, but make end, if they continue ſtriking, even 
to their very Hand. To apply which erration to my preſent Theory, 1 ſay, 
that the Medium of Propagation is the red, and the Axe or Hammer is.the 
grave Body that deſcends: So that at ev 
the Earth to the propagating Medium, one of Velogiry of Deſcent is given 
to the Grave Body, which is as it were the Axe. Now: ta dhe Velocity 
of this vibrative Motion of the Earth, ſs muſt the Poe it communicates be 
ſtronger or weaker. Suppoſe for inſtance, there ſhould be 1000 of thee Pulſes 
in a Second of Time; muſt the Grave Body receiviz all thoſe thouſand Im- 
preſfions within the ſpace of that Second, and a thoufand more the nett. and - 
nother thouſand the third Second; fo that in equal Times ĩt wouldineccive equal 
of Acceleration. And if a Second! of Time ſubdivided into 
a thouſand Moments of Time, the Body — receive ane Degree of Accele- 
ration in the firſt moment, one more in the zd, a 3d in h zd, and fo onwards : 
So that the compounded Acceleration would be as one the firft Second, three the 
next Second, and five the next, and fo awards ; hrs d it is — in 
the Motion of deſcendiag Bodies. 0 

The Medium that proflagetes this Kerja; I ſupps andre one: part. of that 28 
permeates moſt Bodies, which we call by the 2. baie of Ether, and theme i 
proceeds that the Motion is communicated 10 every part thereof : And ſo tha 
mentum of every Body becomes proportioned.1o its "its Bulk or Deny of Parts, dons 
to the fluid Medium that communicates the Pulſe. 

OY that I expect againſt ee mar be ſome ſuch 2 theſe. 


1ſt. How does it a there is any ſuch Motion inthe nem Pairs of the 
Body of the Earth 2 For who can dz nd dt an if W G. how ſhould 
they fad ir, it being from the Hypotheſis ſuppoſed not within the reach of Senſe ? 
To this I anſwer, that though this be hypo yer that there is fomeſach 
Motion in thoſe Parts, I ſhall prove clear enough, b come to the Expli- 
cation of Magnetiſm. In the mean time, there is nocking Nad or contradiftory 
to the reſt of Nature. The ſolideſt Body in the World An receive an internal 
Motion of its Particles frem an outward Im a8 ln been found in Dia- 
monds, which upon Rubbing would ſhine, and upon ſu ru would become 
Electrical, and attract Bodies to them; as I ed in the nd which 
was formerly ſhewed this Society by Mr. Henſhew. Beſides, that it is receptive 
of internal Motion, is farther evident by the ſplirring or — of a Diamond 
by a ſmart Stroke; which is well known to our Jewellers ang Lapida- 
ries. - The hardeſt Chryſtal, Porphyrys, Agates, Flints, c. that I have yet met 
with, will receive an internal Motion, as may be plainiy argued from the Tone 
— . upon being briskly ſtruck. The hardeſt of Metals always give the 
a 

Medium. 
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Dy ok 
| icks ; 
RY - 4 be endeavours fo 
— any Dedultions, but leave 40 
"== 4s no in the World for the attaining the true Knowledge of 
the beſt way ts 3 things more cermiwand more inſtrnctive, than the accurateObſeryarion and 
1 Fan Truths {irik Examination of them by Trials Experiments. And tough, I confeſs, 
© / it is a much ſpeedier and more caſy wayto collett and underſtand what is al 
2 . . " geady known, te read and ſtudy ſuch Notions of them as are already deliver'd in 


Authors treating of that Subject; yet, as tis that way quickly attainable, ſo 
vou will as quickly find — at à n plus ultra in your — 
much fallf#r of Doubts and Queries as to a perfect Knowledge of the thing 
ſeek, than poſſibly you were, when you firſt enter'd upon that Inquiry. 
or the more you are in the more able you ate to inquire for and ſeek 
aftet what is conſiderable to be farther known concerning that Subject; and that 
Knowledge is much more apt to ſlip out of the Memory, and de forgotten : 
Whereas that Knowledge which is attained by a Man's own Obſervation and 
Study, as it always remains fixt in his Memory, ſo it ſo thoroughly informs his 
. : Imagination with a and right Idea of the thing he inquires into, that he is 
"" able thereby readily to ſolve many Doubts and Difficulues that may at firſt oc- 

| . cur to him; and it puts' him in a capacity of E inquiring; farther into 
the Natite and Cauſe of the thing be after. And let me tell you, whoſo- 

ever has a Knowledge of things made up ny of whathe finds in Bocks of that 

 Subje&, ſhall find it to de very little, confuſed and imperfect, eſpecially if 
s comes to converſe with ſuch as have exper! lly and ſagiciouſly enquired 
io. And in many caſes he will not only find his Knowledge little, 
confuſed and i but notoriouſly and dangerouſly falſe and erroneous: So 
that this kind of Knowledge, inftead of leading and direQting' of him in the 
icht way, e 
| 9 and conceited Ignorante. I could give you many Inſtances of this Truth, 


of accurate Trials and” Experiments. 
received and builded on as Truths, both by all 
s and Marthematicians, are yet notwith- 
ſtanding by ſome fen Trials and accurate Obſervations, feund notoriouſly falſe: 
Bur theſe I ſhall 


ro explain ſeveral things concerning the Nature. 
and Eſſence of Light, which I ſhall not now repeat; bur having ſtill many 
Doubes in my own Thoughts concerning the ſame, I have made it my aim, ac. 
cording as I had . —. to examine and inquire farther into the Nature 
— by ſuch Obſervations and Experiments as I judged might be any ways 
helpful tq the Manifeſtationthereof. And herein I have not been altogether un- 
ſucceſsful, having diſcovered ſeveral Proprieties therein, whereof before I had 
I | ind a Room fr f r 
To this purpoſe I prepared Room fir for Trials of this nature, by fo per- 
| OE . feftly ftoppigg all ways by which the Light could find irs Entrance hows 4 
1 «if ſame, that rhe whole remained perfectly dark; at leaſt ſo much, that — a 
a 1 i In 
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Man ftaid a long ri meme, yer che ye could not perceive 

For thoughthat in many cales be not abſolutely neceffary, yer in moſt 
rally ver convenient, and fit to make the 'Frial more accurateand certain, 
as in a Mixture of divers Liquors, d very difficult to dite ar 
mine the true 'Tafte of cat of” thongs p thefts 2nd Froperries 


ty | Proprieties which are not otherwiſe diſcoverable. 
Having then thus darkened a Room, by a very ſmall Hole 
in part of the Shutter, I let through the Light of the Sun, whi 
ſpreading it ſelf, ſeemed to make up a Cone, whoſe Apex was i 
whoſe Baſe was on the Paper expoſed to receive the ſame at a diſtance. In this 
Image of the Sun thus painted on the Paper, it was — obſervable that the 
Middle thereof was very much brighter than the Edges, and that there was a kind 
of dark Penumbra that M round about the Limb of the ſame, about a_x6th 
part of the Diameter of "the Circle; the which Peammbra could be Ns 
aſcribed either to the leſſer Light of the Parts of the Sun near the Line. 
of, or to any thing defeQtiye in the make of the Hole or Page through Mich 
it was admitred ; but to fome other Cauſe, or Propriety of Light, which I thall 
hereafter explain. Having obſerved this, at about the diſtance of two Inches 1 4 ew Proper- 
let in another Cone of Light, and receiving the Baſes of them upon a Piece of 2 f —_— 
Paper, == a diſtance the Holes, as that the Circles did interſett each 
other; 14id manifeſtly obſerve, that there was not only a Penumbra or darker 


Ring i fing the lighter Circle, but a manifeſt dark Line or Circle, which - 
tid manifeſt appear even where the Limb of the one interfered with the Limb 
As inthe Figure, where 2h c gh, «dc#! repreſent the Baes. of thoſe ConggPlte 2. fig 
of Light, whoſe middle Parts zz ii 0000, appear brighter but the Parts thereof 
next the Limb, ee e, #4 , appear much darker, re 
ines 


| or Fvintneſs of ight; and the extream Circumference, or remunating 
each, appear dark Strokes; nay though the parts thereaF"a# and 2d c 
intermix with the brighter Parts of the other Baſe, as at þand 4. Examini 
the bigneſs of this Baſe with the diſtance of ir from the Apex or Hole, I fou 
it no ways anſwer to that Proportion it 2 to have, ſuppoling the lateral Rays 
from oppoſite Parts of the Limb of the Sun's Disk, did interſett. each other in 
the above-mentioned Hole, and did proceed on by ftrait Lines to the Paper or 
Baſe z but according to the vagous bigneſſes of the Holes, and according to the 
various diftances of the Receiving Papers from thoſe Holes, ſo were the Pro- 
portions of the Diameters of thoſe Circles to their Diftances varied: Which in 
Aftronomicatingquiries will produce no ſmall Errors, if not carefully prevented 
by Polen I Þroceeded farther to make Experiments Concerning the 
or Lights and: holding an opacous Body between the Hole or Ape x, and 
the Bale or Faper. Tobſerved that there was, notwithſtanding all the care I uſed 
ro exclude other Light than what came in by that ſingle Hole, a certain faint 
Light A es the Shadow of the Body; and in that part of the lucid part 
of the Bale, which was not ſhaded by the opaque Body, there was a certain 
Faſcia or Zone of Light which went parallel along with the termina ting Line 
of the Shadow of the opacous dark Body; the which Zone of Light was 
manifeſtly much lighter than any parrof the lucid Baſe befides. Nay this lucid 
Zone did not only croſs the Circle of the Baſe, but did r and 
extend it ſelf a good way beyond the lucid Circle of the Baſe, ſtriking pretty 
far into the incom opaque Medium. To make this mgre evident to you 
by a Scheme, ler O repreſent the Hole in the Shurter of the Window, through 1 
which the Light of the Sun is let paſs: Let CO N repreſent the Cone of Light Plate 2, Fig. 
tran{mitred, and PA the Paper upon which the Circle or Baks of the Cone is 
caſt: Let BB the opaque Body interpoſed between the Hole and the + 
N and 88 TI the Shadow thereof upon the Paper. That which I obſer- 
ved was this: The Shadow of the opaque Body B B was ſomewhar all over 
inlightned, but ſeem d moſt-inlightned towards the Edge thereof. Several ret 
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the Edge of the Raſor. 


eid 

other part of tlie brigh | der; for t 
ing Body being only à round Piece of Wood, not and poliſht, nor of ſo 
certain a Reflection, as to direct the Rays chat fell Mit exadiy to a determi- 
nate Place, | could not conceive any reafon why that ſhonld produce ſuch a lu- 
cid Zone. Others that it might proceetl from ſome Refleſtion of the 
Brafs Hole through which the Light was admitted into the Room. Bur to ob- 
viate both theſe Objections, and to inquire farrher into the Nature of this Phæ. 
nome non, I placed inſtead of the Cylinder of Wood, a very ſharp and ſmoork 
edged Razor, fo that the Edge of the Razor was that which caſt the ſtrait Line 
of Shadow which divided the lucid Baſe ; from which there could be no Re- 
fieQion; at leaſt ſo very little, that if we do ſuppatea Flatneſs or Breadth in 
the thereof, it could not amount to a 5ooth part of the breadth of the lu- 
cih e; and co tly there could be no imaginary Reaſon drawn from the 
Refieftion thereof to ſalve the Phenomene : And it was believed that the Ap- 
24rance would have been conſiderably differing, but upon trial thereof, the 
Eme Phenomena were as obſervable as before, withont any ſenſible Variety. The 
fime Appearance alſo was viſible, when inftead of the Razor, a piece of Paſt. 
board was uſed for an _ Body. And to obviate the other Qbjection, in- 
ſtead of the piece of Braſs placed in the Shutter, which by a Hole in it let in 
the Light, there was placed a piece of Paſtboard; with a fmall black Hole burnt 
through it: But upon trying over all the aforeſaid Experiments with it, we 
found the very ſame Appearances as when the Light paſſed through the piece of 
Braſs. So that wheh the whole matter it was very manifeft, that it was ſome 
ice of Light much differing from the common Rules and Laws there- 
— Having diſcqvered theſe 
ties, I pedo examine into the Nature of Light, by - placit$ the 
Razor a do divide the Cone of Light into two Parts, ' the tranf 
mitting-Role remaining es before: And I placed „ (ex to receive 
the Circle of depp as chat none of the enlig part of the Circle fell 
thereupon, but only the Shadow of the Razor or opaque Body; and to my 
wonder, I found a very brisk and vifible Radiation ſtriking down upon the Pix- 
per, of che ſame breadth with the Diameter of the lucid Circle, or at leaft (if 
the Shadow did not divide the Circle into two qual Parts) as big as the Sub- 
tenſe made on the ſaid Circle by the Shadow.; and this Radiation always ſtruck 
perpendicularly from the ſaid Line of Shadow, and did not on extend fo far 
as the brech of the zemaiging part of the Cirche; bur like "thi: or Tail 
of a Comet, extended more than 10 times that lengit and inprodability more 
than a 100 mes; nay, as far as I could find by many Trials n the 
Edge did ſtiſke downards into the Shadow very near t a thouph ill 
I found, that the greater the Deflection of this new Ligit de dire&t 

Rad ĩations of the Cone, the more faint they were. e 
It was hereupon objeted by ſome, that this Deflection of the Light was to 
be aſcribed either to the Reflectiòn of the Particles of Duſt fly ing ro and fro in 
the Air of the lucid Cone, or to ſome kind of Tranſparency and Reſraction in 


| ions, I took care firſt ſo to hide that part of the lu- 
cid Cone that was between the Hole and the Razor, that little or nothing thereof 
could come to ſhine on that part whete the Radiation appeared: And next by 
2 Sides of the Razor, I placed the thick Back thereof inftead of the 
Elge: So that if there were any thing aſcribable either to the Tranſparency, or 
Figure and Superficies thereof, all rhoſe Proprieties might be altered, and con- 
as producible thereby: But upon all the variety of Changes 
and Alterations and Examinations of ir, this way and that way, I found the 


But toobviate theſe ObjeQtio 


Effects and mens the ſame ; fo that it was manifeſt, that the Effect was 
aſcribable wholly to a new Propriety of the Rays of Light, and nor at all to 
| 46 | | any 
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or any other common Pro of Light; 


| proceede.| yet farther to examine into rhe Nature of Light, and finding Theſe Rad 4 
that there were ſeveral brighter Parts of this Radiation into the Shadow, and x fora 
others that were darker and more obſcure, and that they did all ſitike perpen- 5” 


dicularly into the Shadow; and finding alſo that theſe brighter ayd darker Parts 
would be moved to and fro, and diſappear, and other new ones appear, accord- 
ing as | moved and ſlipt the Razor or ſhadowing Body to and fro: After ſeveral 
Trials | found, that whereſoever there was a part of the ſhadowing Body more 
high than the reſt of the Superficies, there the Radiation into the Shadow was 
brighter and more ſtrong; and whereſoever there was a Notch or Gap in the ſaid 
Superficies, there 2 darker Stroke or Radiation would be; Infomuch that if 1. 
nxt upon the Side of the ſhadowing Body, a Piece of Lead, or the like (whe- 
ther reflecting or not reflefting Body, *rwas the ſame thing) there would ſtrike 
a brisk Radiation from the Shadow thereof into the Shadow of the opaque Bod 
perdendicularly to the Line of Shadow. If the Superficies or Bulk of the Kn 
was conſiderably big, the Radiation would ftrike . perpendicularly to the Sides 
thereof; ſo that it the ſhadowing Body were circular, it would ſtrike towards 
a Center; and if it were concave, it would ftrike with Radiarions, as it were, 
trom a Center e If it were a ſharp Angle, or Corner, it would ftrike by a Line 
dividing the Angle into two equal Parts. This alfo, after ſeveral Examinations 
and Trials thereof, by varying Experiments, 1 found to be aſcribable to à new 
Propriety of the Rays of Light, and not at all to Reflections or Refractions, of 
any other commonly known Propriety of Light. | 
Proceeding farther ro make Obſervations ot the bigneſs of the Figure of the 

Sun, * the Rays of Light admitted through the ſmall Hole in the 
Braſs Plate, upon the Table or Paper expoſed to receive them; I obſerved that 
the Limb of that Figure was always much darker than the middle Parrs, and 
that it was not only darker, but ragged, and not neatly and. diſtinctly defined, 
by reaſon of a kind of Penumbra which fringed the edge thereof. Comparing 
this Penumbra with the bigneſs of the Hole in the Plate through which the Light 
was admitted, I found that it was confiderably broader than that, ſometimes 
five or fix times as broad; ſo that I was ſufficiently farished that it could nor 

oceed from a Penumbra cauſed by the bigneſs of the Hole upon the common 

rinciples, that is, ſrom the Suppoſition of the Rays from every point of the Sun 
proceed ing in ſtrait Lines: For had that been ſuppoſed, the Penumbra could 
not have been broader than the Diameter of the admitting Hole, as it will be 
made very evident, if we examine the Progreſs of the Rays Geometrically, 
ſuppoſing them to move always exactly in ſtraĩt Lines. | 


Let SN in the 9th Scheme repretent the Diameter of the Sun ſhining through Plate 2. Fig g 


the Hole HO, and painting upon the Table TT the round Figure of the Sun, 
whoſe Diameter ſuppoſe is DI, terminated by the. Rays SOL and NHD, pro- 
ceeding from the Extreams of the Sun's Diameter SN, to the oppoſi te Sides of 
the Hole HO. Draw then from the Extremes of the Sun's Diameter S and N. 
two other Rays, SM and NE, paſſing by the correſponding Sides of the Hole H 
and O, and terminating at the Table or Paper at M and E; which laſt Rays, 
with the preceding, will cut off from the ſhining Circle of the Sun MI ind ED. 
And becauſe of the vaſt Diſtance of the Body of the Sun from us, thoſe Rays 
which we have here drawn diverging, will notwichſtand ing be Phyfically and 

ſenſibly parallel; and conſequently the breadrh of the Penumbra MI and DE, 
muſt be equal to HO the Diameter of the Hole, by the 34 pr. 1/t Euclid. the Pa- 
per or Table being ſuppoſed parallel ro rhe Diamerer of rhe Hole HO ; or if we 
will proceed according to the ſtriQneſs of Geometry, the Breadth of the Penum- 
bra MI will be ſo much greater than the Diameter of the Hole HO, as the Di- 
{tance Sl is to theDiſtance SO. For as Sl is to SO, fo is MI to HO, by the 4th of 
the fixth of Euclid; the which Proportion being, as to the greateſt accurateneſs 
of Senſe, a Proportion of Equality, it follows that the Penumbra of the Disk 

. mult be equal, as to all ſenſe, to the Diameter of the Hole; and to make the 
Penumbra double to the Diameter of the Hole, rhe Diſtance of the Hole and 

Paper muſt be equal to the Diſtance of the Sun from the Hole; that is, as ST is 
double to SO, fo will MI be double ro MO. Ir follows therefore that this ex- 

traordinary Penumbra cin no way be aſcribable to the common Principles of 
- Ccc Light; 
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t ighe ot to ſome new Propriety, whereby the Light doth deflect from ſtrait 
II "hl to what is hitherto aſſerted by Optick Writers. Nor will the 


bright Zone-which I mention'd, be explicable by any of the common Rules of 


Qpcicks : For according to the common Principles of Opticks, all the Parts of 
the ſhining or light Picture of the Sun, which lie between M and E, muſt be 
Si ; that is, ſuppoſing the Light to proceed only by right Lines: 
For eyety Point between E and M will be inlightned by an equal Space of the 
Diameter of the Sun. From the Point Eof the Sun draw the Line EHL, then 

- ſhall LN repreſent ſuch a part of the Diameter of the Sun, as can at onde in- 
lighten the Point E through the Hole. Then take any other Point in the Picture 
ihe Sun between M and E as ſuppoſe the Point C, and from the Point C 
- draw two Lines routhing the Extreams of the Diameter of the Hole H and O; 
that is to ſay, CHB and COA, terminating at the Points B and A of the Sun; 
I ſay, that BA ſhall be equal to LN. Forfince SN, HO, and TT are Parallels, 
HC will be ro as HE ro LE. But as HE to LE, fo is HO to LN; and as 
HC to BC, ſo is HO to BA. Therefore as HO is to LN, ſo is HO to BA; and 
conſequently BA and LN are equal ; and conſequently every Point of the Pifture 
of the Sun painted by the Rays on the Table TT, between the Points E and M, 
ought to be equally inlightned by the Rays paſſing through the Hole HO; fince 
every of them is inlightned by an equal part of the Diameter of the Sun's Diſck, 
which is contrary to the Obſervations that I have made; and therefore the Rays 
of the Sun which croſs each other in the Hole of the Shutter HO, do not pro- 
ceed on in ſtrait Lines, but deflect, ſome this way, ſome that way, as I ſhall 
| hereafter more at large declare, when I ſhall ſhew divers other ſtrange Phanomena 
of Light, both in Direct, Reflected and Refracted Rays; whereby are produ- 
ced Colours, Light and Heat, and various Pictures ot the Objects without: 
Fot according to this or that Variety of the quantity of Light admitted, fo would 
the Effects be exceedingly differing as to Light, Heat and Colours. And I al ſo 
further obſerved, that the widening or ſtreightning of the Hole would alter the 
Penumbra, and that a ſmaller Hole would make a larger Penumbra, which is 
contrary to the common Principles of Opricks : Eor if the Rays wept in ſtrair 
Lines, the bigger the Hole were, the bigger would be the Penumbra. Theſe 
things I have deliver'd to you as briefly and ſuccinctly as 1 could. The other 
Phenomena, God willing, I ſhall hereafter deliver to you more at large. 


oy 1 reference to the foregoing Experiment of Light, I found a Paper to this 
« purpoſe. On the 18th of March 1675 Mr. Hooke read a Diſcourſe cor- 

<< cerning the Nature and Properties of Light, in which was contained ſeveral 
* new Properties of Light not obſerved, that he knew, by any Optick Writers: 
« Theſe were, That there is a Deflection of Light differing both from Reflection 
and RefraQion, and ſeerping to depend upon the unequal Denfiry of the con- 
< ſtiruent Parts of the Ray, whereby the Light is diſperſed from the Place of 
« Condenſation, and rarify d or gradually diverged into a Quadrant. 2dly, He 
* obſerved that this Defleftion is made toward the Superficies of the opacous 
Body perpendicularly. 3dly, That in this Deflection of the Rays, thoſe Parts 
of diverged Radiation that are deflected by the greateſt Angle from the ſtrair or 
< dire& Kadiations. are fainteſt, and thoſe that are deflected by the leaſt, are 
_ « ſtrongeſt. Aly, That the 7 9 cutting each otehr in one common Foramen, 

do not make the Angles ad Verticem equal. Fly, That Colours may be made 
« without Refraction. 6ly, That the true bigneſs of the Sun's Diameter cannot 
< be taken with common Sights. 7ly, Thar the fame Rays of Light falling 
upon the ſame point of the Object, will turn into all forts of Colours only 
by the various inclination of the Object. Sly, Thar Colours begin to appear, 
when two Pulſes of Light are blended ſo well and near together, that the 
<< Senſe takes them for one. a | NON WY 
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The two following Eragments of Gravity and Magnetiſm, I found amongſt ſome 
other looſe Papers, which J A the Reader will accept of, tho be ſhould 


jade then of little worth. 


% 
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E Comer = Gan. 


LL folid Bodies take in and emit Fluids for their Suftetitation. 


All ſuch fluid Bodies have fomewhat of Solidity in them, when admitted, 
but ate emitted more fluid. 


ee en, they . otherwiſe 2 
acuum 
admit, therefore muſt 


The Earth, Planers, Moon, and Planets, 
emit; 0:herwiſe Penetration; neither poſſible therefore a Circularidn. 

All Animals and Plants ſenfibly admit and emit. _ 

Ot Minerals. The Magnet admits and emits. Electrical Bodies = ſame ; 
and the ſhining Diamond. 

All Bodies are in motion : Motion and Body 63 

Similars work moſt powerfully on each other. 

Similar Bodies join together more eaſily. 

All Solids have a tremulous Motion, as Bells, Fe. 

The tremulous Motion of Solids work on or move the incompaſſing Fluids, 
and comminute, grind or divide the included or interſperſed. 

All Fluids by degrees without this Comminution, become more ſolid, Part 
agreeing with the Part in Motion, as Saline Liquors, Waters, Air, &s. 

Coherence nothing bur Similirude of Parts and Motions. 

Where the Motion of the denſer prevails, Coagulation z where of the fluid, 
Diſſolution. 

The more fluid, the quicker the Motion is; the more ſolid, the more ſlow. 

The vibrating Motion of all Globular Bodies is from the Center to the Super- 
ficies, and vice verſa. This ſhewn by the Beli, Water in a Glaſs, &c. 

232 to and fro at the Center infinitely ſwift, becauſe condenſed 

* conically, 

The comminuted Parts receive a rapid Motion according to their Smallneſs, 
ſhewn by the Burning Glaſs, Cc. | 
you muſt recede or be emitted with that Velocity. Their Receſs every way 

ua 
The Earth turbinated and roaſted by the Sun; whilſt EquinoQtial Parts con- 
tract, Polar recede. 
This Receſs not at once, but fimilar ; whence a circular vibrative Motion, or 
— of Gravitating Matter. This confirmed by — Bell, Water in a 
laſs, Cc. 
, Central Parts of the Earth poſſibly fluid. 
Hear or Exceſs of Motion ſhakes the Parts of Solids ſo,” as to make them 
Fluids, which is when a minute Fluid can get between. | 
Thence more eafily divifible by Supreme Fluid, which is Fire: 
Supreme Fluids always 2 the Center radiating ; leſſer Fluids follow 
in their place. : 


« 


Earth, or other Globe 


D* — * — 
Of Comets and Gravity 


— 


of MAGNETISM. 


Fter the Explication of Light and Gravity, I come in the 3d place to the 
Explication of Magnetiſm. Magnetiſm then is à certain Power in the 
Body of the Earth, or any other Celeſtial Globulous Body, by which a certain 
Motion is uced in — — Medium, that affects or moves certain Bo- 
dies capaMle of receiving the Impreſſions thereof according to deter ninate Laws. 

| ower in the Body of the Earth is the vibrative Motion of the internal 
Parts thereof from North to South, and from South to North. 
iare for receiving and communicating this Motion, is an 


The Medium 2 


Ethereal ſubtil Matter, which penetrates and pervades, and fills the Interſtices 
of all Terreſtrial Bodies. 

The Bodies capable of receiving Impreſſions or Motions from the Motion of 
this Medium, are thoſe we call Magnetical, vis. Loadſtones and Iron, Cc. 
which are ious or uniſonous, or equally great with the Magnetick, or 
ſo vibrated Parts of the Body of the Earth. 

The Cauſe of this Motion is firft from the Circular Motion of the Body of the 

obe upon an Axis. 
And ſecondly, the Obliquity of this Ax to the Plain in which it is moved, 
with a Motion of Lation. 


This imper felt Fragment # allI find of this thefts, tho there are other Mat- 
ters relating to Magnetiſm SL in 2 R. W. 


1 


T hisDiſcourſe gives an —_— of a Glade of Light 
firſt obſerved in the Heavens by Dr. Childrey, 
about the Vernal Equinox, and y Monſ. Caſ- 
ſini and others. This Letture was read before the 

Royal Society, June the 3d 1685. 


Da Childrey, at the End of his Britannia Bacenica, which he puliſhed in Page 183. 


the Year 1660, containing ſeveral very curious Obſervations made by him- 

ſelt and others, has this Advertiſement to the Curious and Ingenious. There is 

2 thing which I muſt needs recommend to the Obſervation of Mathematical 

Men, which is, that in February, and for a little before, and a little after that 

Month (as I have obſerved ſeveral Years together) about 6 in the Evening, when 

the Twilight hath almoſt deferred the Horizon, you ſhall fee a plainly diſcern- 

able way of the Twilight ſtriking up toward the Pleiades, or Seven Stars, and 

ſeeming almoſt to touch them. It is to be obſerved any clear Night. There is 

no ſuch Way to be obſerved at any other time of the Year, that I can perceive, 

nor any other Way at that time to be perceived darting up elſewhere. And 1 

believe it hath been and will be conſtantly viſible at that time of the Lear: But 

what the Cauſs of it in Nature ſhould be, I cannot yet imagine. So far the Doctor 

diſcourſing with this Gentleman about a Year or two after this Publication, he 

could not then think of any Cauſe of ir, unleſs perhaps it might be ſome 

extraordinary Refl.ction of rhe Sun Beams, cauſed by ſome part of the Weſtern 
Ocean; but could not be poſitive, but doubted whether this might be a Cauſe 
or not. This Tr. of Dr. CHdrey's was tranſlated into French, and printed in 
the Year 1667, as appears by the Miſcellanea Curioſa Academia Nature Curio- 

ſorum; and by that means the Advertiſement was ſpread in Fance, and the reſt 
of ＋ In the 131th Journal des Scauans of the Year 1683. we have an Ac- 
count of a Sight the moſt rare that has been obſerved in the Heavens, deſcri- 


bed by Mr. Caſini thus. A Light, like that which blanches the Milky Way, 14. Caſfiai's 
but more clear and ſhining in the middle, but more faint towards the Ex-Ohervatians. 


«< treams, was expanded over thoſe Signs which the Sun was {ſhortly to paſs 
through. I began to ite it at the Royal Obſervatory, the 18th of March St. N. 
* two Days before the Æguinax, upon the occaſion of turning the Teleſcope 
«© (with which I had been viewing the Changes of Saturn) to ſce the iſt Star 
of Aries, which is compoſed of two, diſtant only the Sum of their Dia- 
meters. I ſaw this Conſtellation, and that of Taurus more light than ordi- 
* nary, about 4 after 7 of the Clock, which was ; an hour after the Evening 
© Twilight. The Weſt End of this Light was terminated by Horizon Clouds 
* about 3 high, the Breadth of the cleareſt part was about 8 or 9 
Degrees: It was extended obliquely near the Zodiac, and ſheer'd by the North 
4 fide of the two brighteſt Stars in the Head of Aries, comprehending all the 
« Body. It extended in Length over the 7 Stars, and ended inſenſibly in the 
Head of Tawrzs. That part of the Heaven was fo very clear, that Stars of 
© the 6th and 7th Magnitude could be plainly ſeen, even in the middle of ir, 
* which was the brighteſt, as is ſometimes ſeen in the Tails of Comets. But 
* *ewas toogreat for the Tail of a Comet, tho ir reſpected the Sun, and deſcen- 
© ded behind the Clouds, without altering its Situation among the Stars. It 
continued to appear for ſome Days, but alter'd not irs Poſition, tho' it grew 
„ fainter by degrees. The 26th of Aurch (St. N.) which was the laſt 
Night he then ſaw it) it ſeemed to be moved ſomewhat more towards the 
North than at firſt, which ſome Obſervations of it in April following farther 
* confirmed. I paſs over his comparing of it to other Phænomena, becauſe [I 
take them to be of another nature. As for the Cauſe of it, he takes it to be 
either from the Head of ſome Comet * _ the Sun's Rays, which yo — 

Oubts 


The Author's Comparing 


2 


* 1 


. 
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« determines nothing. He takes its Diſtance to be great, approaching towards 
< the Fixed Stars, above the Planets, becauſe it chang d its Place fo very little 
« in the time it a EY 
In the Nozuelles des Livres of March laſt, is inſerted a Letter of Mr. Chouur, 
Profeſior of Philoſophy at Geneva, giving a further Account of the Obſervation 
of ir at that Place the. laſt Spring, via. 1684. by Mr. Faro de Duillier, to this 
effekt. Thar tis a great Light, like the Tail of ſome Comet, whoſe Head 
B abſconded in the Rays, appearing ſometime inthe Weſt, ſometime in 


* ways near the Plain of the Ecliprick, and reſpetts the Sun. The End next 
* the Sun is about 14 Degrees broad, at about 40 Degrees from the Sun, and 
from thence goes about 30 Degrees farther, diminiſhing in Bread th and Bright- 
* neſs, and ending in almoſt a Point. It is brighteſt through the middle, yer 
© even that ſmall Stars may be ſeen. | 

This admirable Appearance, fays he, was firſt obſerved by the Illuffrious 
Caffini in March and April 1683, where Mr. Fario was preſent and affiftant in the 
Obſervation : And returning to Geneve, he obſerved it in March, but was much 
ſurprized to find it again by chanee in Feb: w which made him frame the 
following Hypotheſis, viz. that he was in part of the fame Opinion with Mr. 
Caffini, that the Light was cauſed by ſome more reflecting or refracting Parts 
expanded into the tber in that place which conveyed the Sun's Beams to our 


Sight: Bur differ d alfo from him, iſt, In that Mr. Faro ſuppoſes it fpread about 


the Sun's Body moſt about the Plain of the Ecliptick, extending far beyond the 
Orb of Venus, and even almoſt to the Orb of the Earth. 21y, In that he ſup- 
poſes this Luminous Matter about the Sun not ro be a Globe, bur only a raper- 
ing Circle in the Plain of the Ecliptick: So that it is much thicker near the Sun, 
- where it doth to a great thickneſs incloſe him; but as it ſpreads further and fur- 

ther from it, ſo it grows thinner. zly, That this Matter is carried round about 

the — Motion of the Heavens, in the Plain of the Ecliprick, and termi- 
nates at the Orb of Venzs. - 

To make out which Hyporbefis, he affirms to have ſeen the like Glade of Light 
in the Morning before the Twilight in Seprember, and both before the Morm 
Twilight, and after the Evening Twilight in December. Bur this I do not find 
ann_— any one elſe. 

But Hypotheſes, tho” ingenious, do not give ſo fatisfaftory an Account 
of this Appearance, as I conceive , eſpecially the fiſt, which is indeed nor limi- 
ted enough to make it deſerve the Name of an Hypotheſis; and for the 2d, I 
conceive no reaſon why it ſhould not every Night and every Morning that is clear, 
and without much Moonlight, be viſible round the Lear; eſpecially in the Tor- 
rid Zone, where the Ecliptick riſes more 1 hich I do not find 
hath been noted, nor does it appear every Lear: For I my ſelf (for two or three 
Years after I firſt ſaw the beforemention'd Ad vertiſement of Dr. Ch:/drey, which 
was, as I remember, in 1662, 1663, and 1664) locked diligently for ir, bur 
found it not. And Dr. Childrey himſelf told me, that he had never found ir at 
any other Time of the Year: However it will be very well worth looking after. 
all theſe Obſervations together, my Conjectures are, that this Ap- 
nce is cauſed by ſome Efluvia from the of che Earth it ſelf, produced 
by the near Approach of it to the Sun, when in and near irs Perihellum, which 
Peribelium being about the 5th or 6th Degree of Taurm for the San's Place, or 
of Cancer for the Earth's Place, is on the 16th or 17th Day of December. By 
which A of the Body of the Earth ro the Sun, T conceive that a moze 
than ordinary Rarifaftion is made of the Parts of the Atmoſphere, and the 
Dimenfions thereof accord extended to a much greater diftance than at any 
other times of its periodick Revolution: And the annual Motion being then alſo 
proportionably increaſed in Swrttnels, many of the more than ordinarily rari- 
fy'd Parts of this ArmoſÞpbere may be for a time converted into a kind of Arber, 
and be thereby intimately mixed and nniced with it, aud fo be left by the ſwift- 
ly moving Ball in the Vicinities of its Paſſage through the Arber, where fer 
ſome time after it may remain incorporated with the Parts of the 


incorpora 8e 
iber: But the extraordinary Heat reflected from the Body of the Earth, hav- 
— * a 8 0 . . ing 


« Joabis to allt, becauſe of its Breadrh, or from the Sun's Body it ſelf ; bot 


< the Eaft, after and before the Twilight, but always near the Syn. Iis al 


ing lett it tot ſome time, theſa Aerial Vapours begia 
dente again into + Subſtance ſomewhat like the rariſy d 
had been generated by the Coaction of the 8 


thir way, | 
Orbit where they had been left, 
ſed and ſcatter'd into a greater 
wholly diſappear. To make this 
fible and. probable, I could produce 


Alber; whereby lows © 
vilible, reſpe& being only had to the proportianate 
dies —— and repreſented, and the Times of producing 
ce{fary to exhibir the mention'd Phenomena both of the one and the other Ob- 
ſervation. But that I think will not be neceſſary, fince none that has made any 
Obſervations ar all, can be ignorant of them. *Tis known to all, that Hear, 
wherher of the Sun, Fire, or an Animal Body, will make Water ſo inc ta 
wich the Air, as to waſte away into it, without being at all vifihle, or a 

rhe Tranſparency of it, as we every moment are ſenſible of it in our Breathing, 
Tis as well known likewiſe, it the Air be very cold into which we breath, the 
Vaporous Parts will preſently condenſe, ſo as to become viſible. *Tis as well 
known alſo, thar fuch V if the Air be warm, do ſpread themſelves into 
the circumjacent Parts of the Eber, and will by degrees be wholly loſt and 
diſperſed. *Tis likewiſe known, if ſuch a reaking Body be moved through the 
Air, it will leave the Air which it paſſes, infected by it; which Infe- 
Qtion will ſpread laterally, and be broader than the Line of Motion. And the 
like may be ſaid of all the other Phenomena neceſſary to make a ſenſible Repre- 
ſentation of this notable Appearance. 

Suppoſing then that this is rhe Cauſe of this Appearance, the Reaſan will be 
plain, why it appears at that Place, at that time of the Year, of ſuch a breadth 
at the Weſt end, and fo ſharp at the Eaſt; why of ſuch a Length, why tis 
brighteſt in the middle, why fainter towards the why extended in or near 
the Plain of the Ecliptick, why it varies this way or that way, why it keeps 
its place among the Stars ſo long, and the like ; which I am ready to explain 
more fully, it any Doubt. 


Againſt this Hypotheſis ſeveral Objections may be made, as 


Firſt, If this were the Cauſe of this Appearance, the Armoſpbere of the Earth, 0bjedims a 


and conſequently the moiſt or watery part t 
conſumed, and ſo the Warld would be unfit 
nouriſhing Vegetables and Animals. | 


To which I anſwer, that it may poſſibly be true, that the Moiſture of the 
Earth may have always for the time paſt, and may alſo at preſent, and for the 
future, proceed to waſte ; and conſequently the Earth may have grown drier, 

and continue ſo to do. There is ſufficient ground to believe, that a great part 
of the Land that is now dry, and a confiderable height above the Level of the 
Sea, hath been in former Times covered by the Sea, which the Shells now 
found do ſufficiently evidence; and by what means it comes to be ſo, is not fo 
well known or proved. There are other Parts, as Paleſline, which have in for- 
mer Times been much more fucculent and fruirful than they aze at preſent, being 
now Rocky, Sandy, and Barren, | | 
Bur ſecondly, To ſupply rhis Waſting, it be alledged, that the conti 
Gravity of the Earth doth make the heavier Parts thereof to get lower, a 
cloſer ther; and thereby the Watery and Aerial Parts, that have fill'd the 
former Ca vities and Interſtities thereof, may be ſqueezed out into the Sea and 
. Atmoſphere ; And ſo as the Body of che Earth may have by 1 
| 6 


Id in time waſte and han tie ih: 
for the Uſes ir was deſigned, offen s an- 


Of - 
and be grown leſſer and ffuivelled; ſo the Watery and Atmoſpherital Paris 
i about irs Surface, may in ſome proportion to ĩts preſent bigneſs de ſupplied. 
F 1 . FThirdiy, Tis not unlikely, but that, as the extraordinary Heat of the Sun up- 
C on the Earth, when it is in irs Peribelion, mũy fox a time comert ſome parts of 
the Atmoſphere into Erber, and the extraordinary Swiftneſs of te Earth may 
leave them behind; fo the leſſer Heat of the Sun upon the Earth, when in its 
Apbelion, may ſuffet the Parts of the ther to be converted into Air, and by the 
flower Motion of rhe Earth in that part, be taken 'hold of and carried with it, 
= and afterwards be further converted into Water, and ſo repair what was loft in 
= - the Peribelion. 1 ſhall not mention that we find further, that Waters do petti- 


fy, and E Subſtances again revett into watery, that being more proper to 


. W 
— 


. RE „ 1 may be object ted. That if this were the true Cauſe, why ſhould 
nor the 12 happen to the other Planets, as particularly to the Moon, whoſe 
Glade would be ſeen every New Moon, eſpecially in November, December, and 
Fanuary. © opacity $row! has 


To this | anſwer, - 2 | | þ 
-- Firſt, That tis not undeniably proved, that any of the primary Planets have 
3 Water, or Atmeſphere about them; and fo though they may have as great or 
. greater Viciffitudes than the Earth in reſpect of the Sun; yer this Tail would 
t | not be produced without an Aerial or Armoſpherical Subſtance firly prepared to 
receive theſe Changes. And for the Moon, tis moſt probable it hath none, and 
if it ever had, may have been thus waſted, and be now grown dry and rocky. 
But ſecondly, Suppoſing they really have the ſame Sabſtances about them, as 
the Atmoſphere is about the Earth, and that ſuch a Tail ſhould be really produ- 
ced by them; yet for two Reaſons they could not be ſcen by us. The firſt is 
from the great Diſtance of them from our Sight in the Primary Planets; and 
ſecondly: the direct View of ſuch a Tail, it it were produced by the Moon: 
For the Moon moving about the Earth, the Eye on the Earth muſt always look 
upon ſuch à Tail ot m tranſverſly, and o being but thin, cannot be ſeen : 
But in this of the Earth, the Eye looks upon it end ways; and fo, though rare of 
it ſelf, yet the Length of it being turned towards the Eye, it appears much the 
more denſe, and becomes viſible in a dark and clear Evening. 

This Phenomenon I thought the more worthy conſideration, becauſe it was 
firſt diſcovered and publiſhed to the World, by an Erg/zþ Gentleman, and be- 
cauſe, that if the Reaſon thereof be what I have here ſuppoſed, it may help 
to give an account of abundance of other Phenomena, whole Cauſes have been 
aſcribed to very differingPrinciples and Agents. 


I propounded the laſt Wedneſday an Hypotbefis for the Solution of that Phe- 
nome non, that appears in the Weſt after the Twilight, like the Tail or Glade of 
a Comer. And having fince met with ſeveral other Objections againſt it, be- 
fides thoſe I then anſwer d, I thought it might not be impertinent to give a fur- 
ther and more compleat Explication of it; and that the rather, becauſe I find 
— _— of them have proceeded from a miſtaken Conception of the Theory 
—_— | 

I ſhall therefore explain all thoſe Particulars more exactly by Schemes and 
Delineations, which may ſerve to give a more perfect Idea thereof. | 


Plate 3. big, 1." The firſt repreſents the Ball of the Earth encompaſied with an Atmoſpherical 
Shell or Cover, compoſed the greateſt part of iber, but tinctured by rarify'd 
Particles of Water, apours or Air, which are ſtill more rarify'd and expanded, 
and fewer and the nearer to the Nature of the Ather, the further they are 
-. «Jiftant from the Surface of the Earth. 3 


rig. 2. The ſecond repreſents this enveloped Ball moving by its annual Motion in a 
part of irs proper Orbit or Line about the Sun, and i paſſing through the Body 
of the tber, which ſuppoſe altogether tagnant, and not moving round with 
S | * b * 
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the Erber, ſomewhat like the Froth left in 
y through the Water, which ſeen 
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ſenr, . have ave 
11 Angle of ic io red of the 

is alſo e Poſition or Angle of it in of the Sun, as alſo 
the Length of it, and the manner how that gp Sun, 
ſpreads, and the other End is ſharp, and how the middle becomes more bti 
and conſpicuous than the teſt. | 


The 4th the ſame Orbit of the Earth drawn in 
nifeſts the Reaſon why that E the Orbit appears to 


the ſhining Line left b 


and Libra, the Fixt Stars of the Conſtellation of Aries and 
The right underſtanding of this Theory will 2 ſhow a Reaſon why i 
had ſo little, if any P at all; which made + ſuppoſe it higher than 


the Planets, and t that it was about the Sun: For by the Scheme i 
appears, that it muſt be forthe moſt part of it further difant than 


The chief Objeftions that | have fince met with are theſe: 


1. How the tber, which is ſo exceeding thin and fluid à Body, 
ſtop any on of the Atmoſphere in the Tranfit of the Earrh, 
vity Earth, which carries along with it the Moon, actording ro my 
Theory, which is ſo vaſtly much more diſts ut, ſhould not be able ro carry with 
it all the Parts of the Atmoſphere. | — — = 
2. Tho? the tber ſhould thus retain part of the Atmoſphere, 8 
yet why this retained Subſtance ſhould not appear ſooner, and how it 
continue fo long after, without being wholly diſperſed into the Aber... | 
3- Why this Separation, or marked Way, ſhould be left only when the-Earth 
is in its Peribelion, and not all the Year, in every part of irs Orbit. : 
4+ Why this Glade ſhould nor appear the ſame every Year, ſince the Earth 
moves the ſame Trace through the ſame tber; and fo at the ſame Times or 
Places of its Orbit, it has the ſame Influences both from the Sun and the Ether. 


To the firſt I anſwer, That tho? . yet both from 
Obſervation and Experiments it affords ſome Reſiſtanet to Bodies moved through 
it. Fit by Obſervation it has been, I think, always found that the Tail, Blaze 
or Glade of Comets, has not been exactly directed or pointed from the Sun, but 
hath always had an Inclination backwards, that is, towards the Place from 
whence the Comet is moved, as I have publiſhed in my Obſervations concerning 
Comets; the Blaze of a Comet in this ſomewhat reſembling the Aſcent of rhe 
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Moon's Influ- 
| once on Floeds, 
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de much mere fret, A laſt at conſiderable time 
tion, and ſtand ſtill as L Rave manifeſted to this Society 
able to retain and czy the Moon along with it in its annual Grbit, the Mocn 
2 

very conſiderable Influence upon ĩt, and produ 


| the exceeding | 
But then if we cenfider the Parts of the Atmoſphere nor Refractive, they may 


us 


: of @ Candle. — moved-fiteways through | 
y experiment we ind. that the Motiow'bf à Pendulum in tacuo 


| toaper than the Motion of a2 
Pendulum in alem Hine; yet even this will in ſothe ſMott time alſo loſe its Mo. 
former Experiments 
wer of the Earth be 


b 
y made. -3ly, Fho' the gravitating or atttacting Po 


ing a Body of a vaſt Bulk of: Solidhy, compar'd to the Fluidity and fmall 
nce of the; Aber through trhich it moves : Yer, as I ſhall aftetwards 
prove in my Theory of Lunar Marions, che Impediment of the ther hath 2 
ceth'vety ſenſible Effects, tho they 
are aſcribed to differing Cauſes. But on the other hand, the Solidity of the 
Parts which ſerve to exhibit this Phenomenon, are ſo very ſmall, and ſo near 


approaching to the Nature of the-/E:b##, that the Staghancy of the Ærber hath 


For anſ 5 wer to the 2d Objeftion, ift, 1 fy, that 1 ſuppoſe it when ſeparated 


from the Atmoſphere, to be fo near of the ſame Nature of the Ætber with which 


it is mixed, that it diſcovers not irs eſſential Difference, till ic hath been for 
ſome time ſeparated from the Atmoſphere ; but then when the Reflettive Influ- 
ence. of the Earth hath been for ſome time wanting to ir, it dorh by d 

re aſſume its preceding Form, and by degrees revert into the Form of Air, Va- 
pours or Water, and fo becomes of a differing Nature from the AXther, and 
ſerves to reflett the Rays of the Sun towards the Earth. * 

y, The Nearneſs of irs Qualification to the Ather, makes it more flow in 
altering its Form. Of this we have Inſtances enough in the Atmoſphere in a 
dry Seaſon, as at this preſenr, when though the Air be plentifully charged with 
watery Vapours and Exhalations, yer they continue for a long time in the form 
of the Air, being not diſcoverable from the more permanent Body of the Air it 
ſelf, by as 2 of RefraQtiveneſs, till by ſome other Cauſe unknown, they 
be converted again into the Form of Water in ſmall Globules, or Drops, and fo 
appear in form of Clouds,many of which Drops uniting into one, form a Drop of 
Rain, and ſo fall down to the Earth. This unknown Cauſe ſeems to be ſome- 


times extraordinary Heat, whereby one part is converted into Lightning, upon 


which another preſently reverts into Water or Rain, and falls down in Thunder 
Showers. At other times it ſeems to be extraordinary Cold, as one may judge 
by the falling down of thoſe Drops in rhe form of Ice, as in Hail Showers. 

3ly, If we confider the vaſt height from the Surface of the Earth, to which 
the Parts of the Armoſphere aſcend, which exhibit the Twilight, which Cardan 
believes to bealmoſt 800 Miles, tho? Ricciolus, and others more moderate, ſup- 

ſe ir not above 100 Miles high; we may eaſily aſſent, that ſome of thoſe 
Parts may be left in the tber, confidering the Stagnancy of the Ather, and 
ing great Swiftneſs of the ſolid Globe of the Earth through the ſame. 


be ſuppoſed very much more elevated, even to the height of a Diameter of the 
Earth. But if they are ſuppoſed leſs than 50, which the moſt moderate allow, 


yet they will be high enough to be left behind by the ſwiftly moving Ball of 
the Earth. - - - | | | 


To the Third Objeftion, why this Train or Stream ſhould be left when 


the Earth is in its Peribelium, and not as well at all other Times and Places 


of its Revolution, I anſwer, That there being a maniteſt difference of a 
Cauſe, tis rational enough to ſuppoſe there may be a ſenfible difference 
of Effect. Tis by other ways proved that the Earth is in that part of its 
Orbit nearer the Sun, and that its Motion is then and there proportionably 


ſwifter; if then we can obſerve a different Phenomenon, tis rational to afcribe 


it to that different Cauſe, till a more certain be found. Now that ſuch a Cauſe 
may have ſome confiderable Influence, 1 ſhall produce an Obſervation of the 
ore-mentioned Dr. Childrey, in the ſame Book, viz. his Britannia Baconica, 
ys he) to ſay, that ſeveral great Inundations ſpeak 
touching the Moon in Perzgeo, . ber greatning the 
3 „ Tides 
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the greateſt that Boi, known Tit Sebera: and 10 e we, 
* ee and r e when. the Moon was. 
2 1 hy t lifts to te, ot e at hie 
And the fame Doctor, in the beginn his Bog 
an Aden of an Obſeryartion he malls Neeb that Bock was qu * 
; 2 l on the it bt November 1 $60, Mg 16 ; 
Night, 2 next Morning, ppend an unuſua 
| <« Thames at London ebbing and flowing three times, ring of rhTia AY 
„ ſpace ; which, fays he, was when the Moon was almoſt in the vey, pl 
* her Perigæum. 5 
Io which let me add one Obſervation more to the Derr That all theſe 
Phenomens hapned when the Earth was very near its Peribelium, and within the 
Limits of this ſuppoſed Luminous Glade or Wake, as I may call ir, of the 
. and *ris not impoſſible but that this greater Nearneſs of tfie Body of the 
rth to the Fire of the Sun, may make it emir more copious, and other na- 
In ns at other * when not ſ6 much SO by the Heat of the 
As to the th Objeftion, why this ſhould not 4 n Tear the * 1 
anſwer, that there may be many Cauſes or Roaſts to to maße one Year confide- + 
rably differ from another, as is ſafficiently manifeſt by rhe Variety of Weather of 
one Year from another: But to determine poſitively what is the Cauſe, does 
require 17 greater me, and more exact We than have been hitherto 
made of it: 


* 


1 


* Having underſtood thatthere yet remains one « Objeftion OR the path 
I have propoſed for ſolving the Glade of Light appearing inthe ihe teak 
ry, March, and April; and that is, againtt the of rhe tber, — 
_ ſtayin of Armoſpherical Parts within it from following the Motion of the 
1 ſhall thereupon mention twgPhenomena, which I conceive, when they are 
well 1 will give ſome probable Argument for this Opinion; and thoſe 
ate two of the ſame Kind or Nature, but obſerved at different Times and Pla- 
ces. The firſt I ſhall mention, rho? the laſt in time, was the Fax or Lampaa of «1 
Volans obſerved after Sun-ſer the 1ſt of March 1676, at Faun by Petrus de 
Lauina ; at Rome by Monſ. Azzout;, at Florence by Matthias del Arpi; at Ve- 
nice by 70. Jacob Hertz, and in ſeveral other Cities of Italy; in- all which ir 
was ſeen alſo by very many others, and at the ſame time alſo was obſerved in 
the Lower Parts of Germany, as at Triers by the Feſuits there; Places very far 
diſtant one from another; yer the Time and Manner of Appearance in all was 
much the fame. It ſeemed to riſe out of the North Eaſt, and io paſs by the 
Meridian to the South Weſtern Parts of the Heavens, near the fame Tract that 
the Sun had gone that Day, and diſappeared behind thick Clouds, where with 
a mighty Noiſe it was ſuppoſed to be blown to pieces and diſperſed. It ap- 
peared about the bigneſs of the Full Moon, and left behind ir a Tail about 3 
ameters, of a reddiſh Flame at firſt, bur turning bluiſh towards the laſt. It 
laſted about 2 Minute or two. Its Noiſe at lat was like the Noiſe of an Earth- 
quake at a diſtance, and made the Glaſs in the Windows ſhake. From the 
comparing of ſeveral Obſervations, twas ſuppoſed about 90 Miles high, and 
near a Mile in Diameter. The ſeveral Authors that have writ concerning it, 
have explicated it by an Hyporhefis very different from mine. My Conceptions 
of ir are theſe. 
Firſt, That it was a vaporous team much of the ſame nature with chat which 
makes Lightning raiſed into the Superior Parts of the Air by means of its own 
innate 
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ef Regions, by 
of Arens 15 — *Accenfion ; IN. woe 
continue ſome ſinall time ie fire to the middle Fans egen a 
diane it ſeemed to itnitate the Noiſe of 
forwhich 1 mention It, is the way of its a t Motion, 
mich thee fare with the Sun that Day, r Faftward, and paß g by the Me- 
Ter I conceive, was cauſed by the Diurnal Motion 
r being meved very ſwiftly 
edicts ie T2 RA ry beg bf 7 
w was t behind, it a 104 b oP 
a Twift Motion of is oem five Faſt % Wel. And 
oy ory at even that part of the Atmoſphere was moved 2 
wards the Eaſt, thence was the Appearance of the Tail or Blaze it had that way, 
of abour 3 times its own Diamerer - Which will, I conceive, give a probable 
CH — rapid Motion, and very well agree with the Hy potheſis I 
mentioned 
g And the ſame 2 will folve a like Phenomenon, 
can remember, was ſome 10 Years before obſerved, both here in Exg/and, and 
in Hollend. It was Sit Robert Murray, if 1 miſremember not, and by 
Mr. Shorrgrave, "and 13 think alſo by Monſ. Hugens in Holland. It was as big as 
the I:a/ian Meteor, and was judged „ an exceeding great in the 
Atmoſphere, - being ſeen at fo far diſtant at the ſame time. 
firſt about the North Eaſt, and paſſed by the North Weſt, not rifing, 


3 10 Degrees above the crtzon. For ſuppoſing 


which was ſaid to be 
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— be very * ſolved; 1 conceive, to be 
— CLRANGLE Nature. — 
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Miles in a Minute, the higher Pans of 


which, as well as 1 


that in the ſame 
to be left behind by the ſwiftiy moving Parts & the Earth, t the Pheno 
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Set ones." Thus much 
o come — the ie ſelf. Upon r 

veral Particulars in it ane with another, and other Wri 
Dr. Dee, and alſd the Hiſtory of the-Life, Aftions a 
ſaid Author, .ſo fax as | can be informed; I do conceive that the greateſt part of 
the faid Book, ci, all that which relates to the Spirits and Apparitions, 
together with mes, Speeches, Shews, Noiſes, Clothing, Actions, and 
the Prayers and Dosage Oc. are all Dare, and that ſome Parts 
alſo of — which ſeems io be 2 Journal of his Voyage and Travels into ſeveral 
Fs Parts of Germany, art alſo Cryprographica/; that is, that under thoſe feigned 

Tg Stories, which he there ſeems to relate as Matters of Fact, he hath concealed 
Relations of quite another thing and that he made uſe of hi way of abſcondi 
it, that he might the more ſecurely eſcape difcovery, if he ſhould fall under fuf 
tion as to tu true Defigns of his Travels, or that the fame ſhould fall into the 
hands of any Spies, or ſuch as might be imployed to berray him or his Intentions ; 
conceiving the Inquiifirion: that ſhould be made, or Proſecution, if diſcovered, 
would be more gentle for a Pretended Enthufiaſt, than for a real Spy. 

What his Deßigns or Buſineſs with the Emperor, the King of Poland, and 
others, was, is bard. to determine, i. 6. firſt whether he were ſent upon ſome 
private by the Queen, or any of the then Miniſters of State, to inquire 
into and diſcover phe ove Deſigns or Actions of that Court, is hard now to 
determine z but tis likely. For in bis Apology he alledges, that the Lord Trea- 
ſurer had by the Queen's Order written to the Arch Biſhop, to fignify that he 
went beyond Sea by ber good Favour. and Licenſe z and we find alſo that the 
—— did ſend ſeveral Letters and Meſſangers to call him home, and i ul 

his Return the Queen received him kindly at Richmond, and that ſhe 
nns 8775 

mas 15909, 200 is 

mas, and 100 Mark for the ſame 1592. We kuf al alſo, that in bis 

turn for England, tie preſented the Landgrave of He with 12 Hungarian Hor 
ſes z whbichſeems too much for any Mad/in a private And when he 
returned, be left; Nelli with the Emperor, who fas ſeveral Years after kept Cor- 
reſpondemen with Dr. Deg.here, . which might continue to execute the 
ſame Dekgn ; Kelly being now grows Sit Edward Kelly, and the Emperor's Chy- 
miſt, +. Adi in — Der might have ſufficiently furniſhed him with 
Cryptography ra;Þdd what I be pleaſed, without ſuſpition, 


* . tions.” 
| the Chance 


Which Was eably conceived | urider in other feigned Story. I will nor deter- 
mina Mherherithig were his Bufineſs. I ay, or whether it might not be upon h 


own account, to ſee if he could make à Fortune under the Emperoi 
Cliyymiſtry;. ar Mathechaticks, or A or Mechanicks, all wich I find 

by bis Writings he was: well verſed in, and eſpeciall in the Buſineſs of Optic 
E and Rs — — an of which I conceive his 
f 2 lum Sacratum, as he terms it, - 16+ have 
been, fargthati it wag:of:a!confiderable bigneſs, bigneſs, and was placed upon a Pedeſtal, 
or able Wich be calls a Holy Table, vhich might contain the Apparatus to 
__ makeiaApparitions, ben he; lia a-niind to be ſeen in it, as likewiſe ro pteduee 
2 ES 50s V . there wege occafidn. All which might might be. dons "by ik 
| as has been-ſhewn,; both; formetly . are and of late by the oing 

| Head. He likewiſe pretended to . Stone and 2 for w 

_ Liake kei roche his Engine! * ES thar he: affirms x0 have had-2 Ounces 
of the Fer of Projaition.; which; as Mr. in his Notes up6n the 
ZhearramChymicum, * by 1 Ir ſays, was ſo rich in Vjrtve Wing 
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2 Ore upon, 274330) ha 
wife well verſed in Cahalifti Lea and 
Title of 'a Tfeatiſe writtew by him upon hat 


that Conclufion would be very 
written Six Books des ? 
— — But I do rather 
ragerent from C: o rather conjettute, that he was 
Queen for ſome private Affair of State, and that he made uſe of 
ventions, in order to obtain the freer and more unſuſpetcted Acceſs to the Empe- 
ror; which having not ſucceeded as might have been expected, be was recalled, 
and returned into Exgland in Nov. 1589. That a gieat part of this Treatiſe isCryp- 
tag raphy, I conceive is very probable from theſe and divers other Conſiderations: 
Firſt, tor that he took ſuch care to preſerve the Book of Enoch, which I con- 
Jefture to contain the Methods and Keys of what was concealed in this Book. 
Next, for that the Method and Manner thereof is fo like to that of Trubemws 
his Cryprography, that I conceive (were it worth while) it would not be difficult 
to decipher a great part of it, by analogy thereunto. Now tho at that time 
the Key or Method of that Book were not ſo well and commonly known, yer 
I do not doubt bur this inquiſitive Man had got Knowledge of it in his Travels 
and Enquiries in Germany, poſſibly when he preſented his Mana- Hieroglyphica 
to the Emperor Maximilian 1564 ; and poſſibly ir might be upon the fame ac- 
count, that he made choice of this way of Invocations and Revelations to con- 
ceal his Meaning, that I ſhewed before Tr:themizs had done in his. Tritbemias 
cM to Revelation, as may be ſeen in the Hiftory of his Life, tho” 
— o frequent as this Author has done in this Book, at leaſt if the Senſe thereof 
underſtood literally; but that I conceive to be ing but the outward Form, 
Appearance or Dreſs of the Subſtance and Subject of the ; which lay abſcon- 
ded from common Diſcovery under that Mask or Diſguiſe ; tho? yet I am apt to 
believe he had ſome artificial Contrivanees to his alſo, when — road: 
irdly, tor hat there 'are very many plain Inſtances 087 apny, 
changing and putting ſome Letters for others, and Ne bers — — 
bers alſo for Words, and Tables for dif or placing Letters according to fe- 
veral Orders and Methods, ro be ſeen in the Book it ſelf : And rhe Book which 
he calls the Bock of Enoch, ſeems to be nothing elſe. Befides, the Words that 
he ſets Gown, as delivered by his Spirits, are many of them inarticulate, accord- 
ing to the commonly accepted Sounds or Pronunciation of thoſe Characters they 
are written with, and therefore were not put to fignify thoſe Letters. It would 
be too long to give Inſtances out of the Book ir ſelf of theſe Particulars, and 
tis needleſs, ſince they are ſo very many and frequent in gvery part of the Bock. 
He hath likewiſe divers Polygonal Figures, as I conceive, for the ſame purpoſey 
and many other fuch Indicarions of *Cryprography. 
And to conclude for the prefent, any one that does without prejudice peruſe 
the Libri Myftici Apertori Cacouienſit 'Shbbatici, pag. 115. will ſee a hundred 
Arguments to convince him of the — ny 6 ' if norCertainty of this my Con- 
jecture: And ſome other time I ſhall give other Arguments, which may 
red give tuller Satisfaction. But 1 would not derain too long upon this 
u 0 . ' a 3 ' bY. 2.3: 2. b . 
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2 ps: Mes. e Nets] As touching Dr. Dor, be chiefly bene his 
„ — all Parts of Je Das the oh an — 
He and perieft*Mafter , GRE: Mathematical Preface | (by Name, Na 


wherein are 


bs Heli a E 4337. de « Globi Cele : 
r & — &c. 2 
to calculate Epbemerides by; 

— an Advice and Diſcourſe about de. 
him a Learned Afronomer. 
ologien,. and a Fllen. — 


n Ee e, Hiſtory, 
dry, Cc. written by him befote the Year 1583. Some time be beftowed in Vu 
gar Chymiftry, and was therein Maſter of divers Secrets; 
(Dec. 28: 1519.) revealed to one Roger Cant, t 
eee, 
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FE kind of Perfecncions 5 upon 

perſonally aggrieved by them: Fer about the Year 1594, 
Reſtraint, which occaſioned him to write to the Lady Sexdemore $08. 28. 1394. 
to move the Queen, that either be nici declare his Caſe to. the Body of the 
Council, or elſe under the Broad Seal have Liberty to go freely . — pleaſed. 
Tis generally reported, that Dr. Dee and Sir Edward Kelly were fo 
—_— - 212822 28 to find a very large Quantity of che Elie in | 
—_ of the Ruins of Glaftenbury Abby, which was ſo incredibly rich in Virtue (be- 
_ . ing one upon 272330) that they loſt loft much in making Proj by way of 
Trials, before they found out the 2 of the Medicine. And no ſooner 
Were 


"of De EW . 
were they Maſters of this Treaſure, then they reid ved to real n foe rei 
2 


Parts, when falling into wich one Albertus 
ccc uy 
o wes, went 
n the fajd Palace. ” And 28 is 


L afore- 
fa, or however ol they cameby i dis certain they; had ir * r 
, whirher they were come to dwell (8 S 
made Projeion with one ſmall Grain:thereof 
no bi than the 1 rn upon one 
— — and it produced almoſt an Ounce of moſt pu 

lone to gratlfy Mr. Edward Garland and 1 2 
ſence z LE 
from the Emperor to ſome Articles before brought by 
— — alſo Et Dr Dee s, Jang. 1386 Donum 
Dei 2 Ountes, E.K. Moreover, nearer the later T; have received 
it from a eredible Perſon,” that one Broowfie/d and 

they had often ſeen Sir Eqward Kelly make 
Piece of Metal cut out of : Warning pa, 


melting the 
or handling it, or melting Mleral, x 


Projettion, and in particular upon a 
without Sir Edward's touching 
. — dot wr" the Elixir be- 


thereon, it was pure Silver, The Warming pan, and 
. Picce of it was ſent to —— by her Arabaſſador, who then 
| Ang that by the Piece into the Place from whetce it was cut out, ir 


2 ppear to be once part of that Warming pan. The afareſaid Perlen 
bach likewi ſeen in in che hands of one Mr.Frye and Ser Rings of Sir Edmard 
4 4 Gold, the Faſhion of which was only Gold Wire twiſted thrice about the 
- and of theſe faſhioned he gave away. to the value of 4000 J. at 


— rriage of one of his Servanrt- This was y z but to 

ſay truth, he was openly, beyond the modeſt Limits of a Philoſopher, 

During their abode at Trebana they try'd many Chymical 

wherher they could make thar Jewel - (The — 

their tions I need not here relate.) 3 — — 

thing: Ouly Only I find the 27th of April noted dy-Dr. Dee with fe- 

ee Joy and Gladneſs, as, Hee eft Dies quam ſecit Dominus - 

ES oe Ie ene er 
to what they meant, he writes upon 

ward Kelly did be Great Secret to me, God be thanked}. 5 — lived 


| = Db Sir Kelly went diyers times to Fragur, and the'1 5th of For. 
1587, b he went into Po/and, but returned the 9th of ; Febywary | after. 
theſe Journies were made in queſt after ſome famous Chymiſts. Things 
were = carried here ſo privately, — Queen Eligabeib d notice giyen her of 
their Actions; whereupon ſhe uſed ſeyeral means by Letters and Meſſages to in- 
vite them back into Eng/and, where it was believed ihe had ſo far prevailed, that 
Mr. Symkinſon and Mr. þ Francis Garland's Brother Robert; coming. from Engletd to 
Trebona [ Dec. $8. 1587. } ſuppoſed they had been ready to c erf to England 
wed — ueen's Lerters formerly ſent tham. And © rho? Sir Edward Kelly ſtaid 
Des left Trehons [ Mey: . 1589.) and came for But 


eee by fm ak received Jrom fix Eo; Reidy or falling 
ives, os Solicitation of Queen Elia abs all of theſe concur- 
= am ge yet onn u e bs xch of "dels might coins 
5 —— was ſome great and wonderful Il nkindneſs paſt. 
zen Kelh, appears by) bis Lari fo B dre. the; beginning of 

Jan 5 econe 
cy a 


— ilia 7 2 
9 per —— an e air — Gogd Doctor 


notes with theſe ny God lead bis ns A to all Chari and Brotherly Love. 
As alſo Letters ſearhy Dr Ber 40 Kelly and hi ne end ef March 
following, requiring at their s mutua a * ich May .] after 8 
Mrs. Kelly's recei the Sacrament, ſhe gave her Hand to Dee and his 

in token of Charity. But it ſeems things were not cordial,but only outward : For 
— ember following,the Lord Chancellor coming to Trebons, the Ran- 
cour 


ulation was more evident to him, and it ſeems grew up to a great- 


« heaghx them be could bear. And thereupon he thought wiſely to avoid the 


Hhh 


« Robert; told him, 
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Papers were wrote before 
ter 1 can 


Pere bndeavours to ſolve by 
ane 1 2 not (were 
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not ſo hed, bl 5 ere have been had _ 
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diſtinct aner 15 ihe f Royal Be, "op upon that Account 


5 Pe i" = 
4 ee ene, 


1 . —. The e les, both as 
ith andthe x and likewiſe with ref 
—_ "4 2 Sul Magnitade and Properti 
— RR 6,200 of is Evert ee Party Hare 
vanes to collef} ſuch Obſervations and Natural Haſtories of others, as may 


ſerve to ſome Light toward The ; a comipleat Diſcovery of them, 
_ fo far as and, cher Klps tus Naruro has 
furniſh'd Man with, may aſſiſt us in af 07 thereof. 


The 5 oper is lar 

the utmoſt hiſhits of yr tis not leſs copious 
variety, as edgtainiogelbthe e — maths. 
thoſe In The a&ial, watery whether | 


Supra- 

terranesl, L , gante Af >= 
Animate or p —— tet and all r 
, | 


Parts 


Superficial or Subterrantons, w — Abſconded,w 


pr hope ber e en ed, 
paſſihility to he undertaken even by he what Work be gone 1 
2 an Age, much lefs to be undertaken by any 3 4 
| a ſmall number of Men. The number of Natural! f 
— Experiments, Calculatiogs, 
tions neceſſary thereunto, ſeeming to be peu; wears 
a= ſt i 3 — e be though Building, 
Ages paſt in ns A 
the employing a. A 
thoſe of ſeveral ſorts, ſuch as Readers of Hiſtory, Criticks, Rangers 8 
- Nameſetters of Things, Obſervers and Watchers of ſeveral Ap 

ans of Natural O and P Collectors of curious 
8 perimenters and Examiners of Things 


| various A orturing | 
hg Kg, find out the Truth o or the real EffeQasir is in its 

| inen or Satego Being. . 

5 To theſe may be added Regiſters or | Compilers fuchas ſhall Ul Record. andEx- © 
n theſe Collections ; ad r 


as ſhall diſtinguiſh and marſhal them i 
| — — D Gradations of 
er 3 mot: 


| * 78 * 
' . > + iv 


* 


| that we ſee the Sub 1 n 
wenn work e Well-willer to employ his Head and Hands, 
/ to ch re 3 the Riese Materials for ſo large a Fabrick and 

as the to — * da ſeem to de- 

num ſerve the turn, 
fund! ehgn,ond it may be much better 


fer. 
When this migh what wilh be the uſe of ſo great a 
Pile ? Where wi x4 yp — that ſhall contrive and raiſe 
Superſtructure that 1. that e 


4 Na Till "— 
| "Mp ed poor 
tir this 2 


Fo narrow, not fed due colour, or e i 
| N er the urp is Piece 
ber is not of a fight Kind, not of a Beten Drivel and Seaſoning, 
not of a due length i dipneſs, but Ats its Scantlings, er is of an ill 
Shape for ſuch à purpoſe, or was not felFq'm a due time? Tg 
or Wind-ſhaken,*or rotten at Heart, or too frow, and te like, 
The ore RE Xa caty by the by that there may be 
WE I mention to hint only by t , that may 
22 Mein the collecting of Materials, as well as in the wſeof them. 
dules of Ex- that there may be made a 'Proviſion too as well as 'too li 
. there ought to be ſome End and Aim, ſome fre-defign'd Module an | The- 
1 
ary, ſome Purpoſe in our Experiments, and more lar of 
ſreh Circumſtances as are proper for that Deſign. And" though this Ho- 
nourable Society have hitherto ſeem'd to avoid and pre- coceĩved 
i e ae ning nd bats a 
medts; Jet I humbly conceive, that ſa knowingly a made, 
1 Ertrers of the greateſt ce, as giving 2 Chixatteriſtick of of the 
&, and Sigmficancy thereof ; and without whickygmany,. and 
bly the molt confiderable Particulars, are paſſed over without Regard and 
Obſervation. The moſt part of Mankind are taken with the Prektineſs or 
| the strangeneſs of the Phznomena, and generally neglect the common and 
the moſt obvious; rhereas in truth, for the moſt part, they are the moſt 
conſiderable. And the greateſt pa rt of the Productions of — * _ ye 
| Keg every where and by every — though, for the moſt 
e, 8 
ed, becauſe they are fo commygn. 1 could wiſh th * he 
| 1 en of Experiments might be more reſpected, thay either the No- 
yelty, the Surprizingneſs, the Pom 1 Appearances of thlem. 
owing many Things in Nakure, 1 


e obyiouſneſs and cg 
. been. the Cauſe of their bein z even by the more diligent and cu- 
ricns;” which nevertheleſs, if we examined, do yery often contain Informa- 
tions of the greateſt <a RH It has been g generally noted by common, as well 
as inquiſitive, Perſons, that divers Stones have formed into the 
115 of Fiſhes, Shells, Fruits, Leaves, Wood, Barks, and other Vegeta 
le and Animal Subſtances: We commonly know ſome of them exact iy re- 
—  CEmbling the Shape of Things we commonly find (as the Chymiſts ſpea ſeal) in in 
= Vegetable or Animal Kingdom ; others of them indeed bearing 
of Similitude, and agreeing in many Circumſtances, . yet not exactly 
Wed like an other thing in Nature; and yet of ſo > ce 2a ns that that 
| They eaſily raiſe both the Attention and Won er, even of theſe that are leſs 
mquiſitive. Of theſe beautifully ſhaped Bodies I have obſerved "two ' ſorts : 
» Firff, fome more properly natural, ſuch as have their Figured6culizr to 
their Subſtances: Others more improperly ſo, that is, ſack vs e receive 
their Bhape from an external and accidental Mould. 0 25 
» "Of ®he f firſt fort, are all thoſe con fi ode 


| wing ate M's Fo 
ing be, as j were, th Elemental Figures, or the” 4 
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workings 


-— 1 
Fe... s = 4 8 * 
6 2 4 RY. | a, £9 — * — 2 — = 
1 * * 5 * F A — 
= 2 = 
1 % 


* 
"i 


+ © + es OS. — — —ͤ—ͤ— * 


— 22 * — 
— i very cafly explicable Mechanically: Aa hat roo om ond 


A drokinds; cithir firſt the very Subſtances themſelves cover: of reviſe | 
1 ne, ſich are Bones, Teeth, Shells, Fruit, Wood, Mos, Muſh. #ons- 


| | 4 wth 


rooms, and E and Animal Subſtances: Or ſecondly, 3 
— — y Sabſtances, as Clays, „Barths, Flinty Jai- 
\ — . and been moulded — to the 


— 1 


4 ab I frund Shegt- | 
of 3 of ſeveral 0 eh Corn fort, 22 of the 
Echini, or Helmet - tunes, which dent follow : As- for the Deſoens of them, 
they were, I know not by what means, not to be found fr I cred the 


the Fah of Dr. Sloane, into whoſe Hands rey bay 


ceived or the Mader to whom the World and my ſelf are 

xperi- * more V nt Communications. _ The Five ff 

made, 

1 

4 and 

. = 

n and = exe of what 1 
e moſt others 1 a is laſt. . 
to be fn this, as well 4 — can, as the Reader may SU 

ceded Letter I then ſent him, with theſe Draughts ; * 


_ the Readers OT, 
Drang bts. | 


R. W. 


E ov 
FF 


e, has 

od cu- 1 have deſigned 15 ereral forts of Snail rather than Gaake-ſtones, call'd" 

forma- by ſome Authors Cornua Ammonis, or Sceleta Serpentum, all of them, both of 

as well different r yet all {42 in 

ito the theſe Proprieties, that they were made of a Tapering or yramidal Body, 

egeta- coiFd up together, fo as that the Tip or Point of it Was in «of Center, and 

Fre- the Baſe cutmaſt : og the * — the 83 

Body err 2; That all of them were ridged « 
or fact d a 


dr, Furrows, or xr Procurberances and 
reſpected the Center of the Spiral, for the moſt part, hut were — yo 
— each of them different v ways, all of them v „and exceeding- 


very 
ly ornamental. 4. That in the 3 1 and 1 war! ys Parts ſunk, as It. 


W ays. nth the inſide of the grea That. — 
. bad badi Krad 8 — might 

theſe Nia 

2 


1 


apon Examination of rh, rand to proceed 
| he ane of Ruf 8. ET 


nally as well as 
l as thoſe of the 
HHU black; but rabFd fmoorh; 
the'i2zth Figure; others — 3 
white Matble; others like black Marble. 9. That © from theſs 
one might oftimes cafily "PS. off u Subſtance exactly reſembling the p | 
| Subſtances of a and this did very viſibly in many of them co- 
ver the internal ſtony Body , with a Gut to or three times as thick as a 
Sire Shell. 10. Mach: 'diggeſt piral Bodies was always 
imperfect without any determinate Figure. 11. That mapy of theſe Spiral Bo- 
dies ſeem d, as if they had been broken and ſhatter d, and had grown 
again in an irregular Poſture. 12. That many of them were com of fe<. 
veral Sabſtances, the Spaces between the Diaphragms being ſometimes filPd 
with one kind of Subſtance, ſometimes with — and ſometimes they were 
found empty, only all the ſides of the Diaphragm were cover'd with a kind of 
Tooth-Sparr. 13. There wert many of theſe, which were at firſt included 
in Stones, out of which they mighe eaſily be ſeparated, ſo as to P 
fed Impreſſion like themſelves; but in moſt of thoſe incompaſſing Bodies, 
the Impreſſion was bigger than the impreſſing Body, by the thickneſs of a thin 
Spell, which ſeemed to have been heretofore the Cauſe of doth Impreſſions, 
Int was worn away and decay by thelljuty of time; they differ'd one ftom 
another in theſe Particulars : Fk, That the Baſes or Planes fuppoſed 
to cut theſe Id Bodies at right Angles, with the Circumference and 
Plane thro? the Axis, were of different Figures; as that of the i Figure 
was much like that of a common Nautilus, being ſomewhat like the Figure 
of a Turkiſh Creſcent ; but the Diaphragms were not ſmooth and plain like 
thoſe of à Nautilus, but full arid ed like the Leaves of Sea-wrack, and ſe- 
veral other luxuriant ables, and that (which appear'd by the Foliage 
viſible on the Surface the Diaphragms were much thicker and clo 
together: This on the de Fg 12 ” poliſh'd Silver, but the inſide of a 
Subſtance. not mich” y He” bat cloſer, harder, and heavier. 
That of the 34 Page was of 's 2 2 as if the former had been preſsd 
ite flat; ſo that inſtead of the round Back in the 2d Figure, this has a 
ck terminated with a ſharp'Edge, as in the 4th Figure, tis all over almoſt 
cover'd with a ſhining Subſtance not unlike a Subſtatite we call Alchimy, or 
whited Braſs; on this the e of 11 of the Diaphragms is very 
viſible, one of which 1 hav@eſcribed in its re, as at 4, and 3 others 
of them; that the Curioſity of them might be 22 more viſible, I * deſcri- 
bed = the help of a Lens in the 5th Figure. Somewhat like to this is that 
of the oth Figure; but that inftead of 2n edged Back, this Is hollowed or 
notunlke the Wheel of a Pully, ba two. protuberant Ridges on 
— Ade, as is Yifidle in the 7th Figure; the Surface is undulated like the 
former two, but ſomewhat more manife manifeſt? , the Faſhion of which Waves are 
not unlike the Ribs of wicker Screens, 2, 3, 4, and fometimes 28 of them 
uüikkin — ether into one more conſpicuons Rib which croffes the Cen- 
tet thi e of this was broken 1d that the Diaphira _ 
-  hollew Cvittes between them were to be feen, twas of a Sibſtanee fome- 
_ whit like che Rülk Of Iron. That of Fi che 8th was of a Subſtance ſidme- 
whit like Port hand. Rune, but cloſer and harder. The 1 Section of 
if ys ih Hke rhe Former, as may be en in the gth Figure: The Back of 


tter' q. and khobbed like a 5 uh T ve af i 
| ANG foals. . rie or 
| they were mewhat 1 wrought with Knobs or Buttons, 
ane 5 n The Knobs and Surface of the 16th was 

but that they fp ve hr be ee bi s, as is Viſible by the 
[wg this was: e Nel brew whe 
Ground, e Sabſtance almoſt as a8 1 Morel | 
3 . was q away, ic t 
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was 


a the 1ſt and 3d, ſhewing 
| Shay pating - : 
iets be thinyer than the 18. but thicker than the zd, was termiaated by a 


Cracks of the Shell were very diſtiat; and which feed a littie 
ſome Parts of it were thruſt outward, as if it had been filfd wich Water; 


118 
1401 


—— — — —— 


you 


Sel was 


where the tra 


aiverſ Seton 


Diaphragm very finely leav'd, and with viewing it very intenſely, 1 could 


the Sutures very finely wrought, much like thoſe of the fic Grin 


was filFd with a black, ſtony Subſtance, and on the other Side of it (bei 

2 little broken) ſeveral of the Cavities between the Diaphragms ap 
empty. The little Part of one deſcrib'd in the 18th Figure, was com - 
ed as it were of the 8th and 14th, as may be ſeen by the tranſverſe Soction of 
it. Fig. 19. This, as the reſt, had viſible Diaphragms alſo, twas of 2 Su 

like ruſty Iron: Theſe ing were all of them of a Figure N 
very much, ſo as the Spiral from a very large Circumference, was 
contracted into a little one; but the following were of a Figure more pro- 
tracted, and made many more Revolutions before y ended. Of this kind 
the 2oth was the plaineſt, reſembling that of the of the other kind ; 
*twas ribb'd not much unlike it, and the tranſverſe Section was much the 
ſame with that of the 2d Figure, as is vilible in the 21ſt Figure. 

The 224 was ſomewhat like the 12th, but of a ſinaller Spiral; it was ter- 
minated with a Diaphragm, and had a ſmall e or Quill which was laid 
round the Back of it, as may be ſeen by the 23d Figure; the Shell of it was 
yet ſticking on it, and it look d very like burniſht Braſs; it feem'd to be 2 
very hard Stone. The 24th ſomewhat reſembled the 14th, the Surſuce of it 


may be iv'd by the 24th, and the tranfverſe Section by the 25th Figure; 
was a Pyrites, and one part of it was diſſolv'd into Salt by the Air: I had 


two or three others of the ſame ſhape, one of a kind of grey Marble, ano- 
ther of a Flint, a third of an iron Stone, which I have deſcrib'd in the 26th 
Figure, the Stone incompaſling it, and the filling of the Shell it fa, being 
both of the ſame Subſtance : One of theſe was bruiſed in the M . 1 
that the Cracks of the Shell were very viſible ; the like Accident iomm- 
mon to many of the reſt, and the Shell encompaſſing was of a der Sub- 
ſtance from the reſt, and was eaſie to be pick d off. But the of all 
the reſt was the 27th, where the ſeveral Coats of. the Shell and Di 
were very diſtinct, tho? they ſem'd to be all petrify'd and turn'd to another 
Subſtance. It had been very much broken before the hardaing, and all the 


Itrange, 
by Congelation, the Ice had ſwell d and broken out the fides of it which 
probably might be the Cauſe ; for all between the Diaphragms it was fill'd 
with a tratiſparcnt Spar or Caulk, fuck: as is afually dug out of Lead Mines, 
2 SubFafice between Cryſtal and Talk ; the Original df which Subſtance = 
ſtths to me not anlikely to be congeaFd petrifying Water; the Valuta of it 
mes! joufly ribb'd or moulded, and the Foliage dos, nt pr me an 

re very Ornamental. It had a Spine vr QM went round the back otic, 
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1 
a the Bigures icwasof & reddiſh Flint ol 
ie not viſible was not fo. g 

the Diaphragms, © a ſome of the i 
The greater 


"End of this 
2 — little piece off diſcover'd two ſmall Suakes- tones 
within it, which probably E 
was concreted; they were ofthe very fame Subſtance, but of a differing 
— any I have yet deſcri'd, b being ribb'd like the 24th, but only 
they were bi ther le the en were Gen up next Keke, about 4.00 5 
laſt, and waothier like'the were taken u 


*Milles from Nel, and ſent y Dr. Beal, w 


of Portland-ſtone. Theſe large Stones are between 300 and 400 Weight, — | 
mg Portland-ſtone, whence I ſup they 


=: — 5 


ed > 
—— e 
= Shell-fiſhes we know, oh the Giants Gores tells us of) did exceed 
the ordinary Size of Men now living. 


I have, to parallel theſe Snake-ſtones added in Table II. a Deſcription 
of three ſeveral ſorts of Nautil-ſhells, becauſe 1 had no greater variety bx 
me, have ſeen many other Kinds. The iſt R large 
Nautil cut per 4xin, and manifeſts the manner the Diaphragms 
are placed in that kind of Shell in the concave Part thereof; and the 2d Fi- 
gure ſhews how they are placed up the convex fide; this being a. ſmall | 
| Piece of the middle of a Nautilus-ſhell, and the wreathed Lines how where 
the gms join d upon the back thereof. The zd Figure repreſents a 
Japan ſhell, crenated on the ſides, and knobbed on the back, _ 
in the manner as ſeveral of the Snakes-ſtones are. The 4th Figure re 
a ſmall Piece of a kind of Nautilus, whoſe conical Body is divided | by 
ms rr che black circuling Lines, and is coiPd 
+ is kept, and the Parts do not touch one another. The Name 
hengee where deſcrib'd by any Author. | 


u Teas 1 Fanden ome forts of -Helmet-ſtones, of which 1 
have.» nay ariety, and it would have: been tedious to have added 

\ — e IL have likewiſe deſcribed three ſorts of . Button-ſtones, 
all, and very of which feem to have: been nothing elſe but the filling 2 
ire >; Lok Echini-ſhells, of which the Coaſts afford à 
The 1k, u and 3d Figures, eat three ſeveral ſorts, « 
_ —— — hard Fu dre gz them, name 2 — = 
joind to, or as twere out irregulat ieces of Flint ſame 
Suhan They have al} of them this in common, with all the other ſorts 
F my which ſeem. to have been the 
g up of two Holes or Vents in the Shell, and they are divided into 
| fe Fares, thou Toney da Shapes a moy be — 
4 . 0 IK. Figure perty, In comms wes 
4 A» m G ner. dart of Helmeteſtones, chat it exhibits 9 7 
. r more plataly to be ſeen in Kd th, and a | 
—_— ha GOT repretents a 2 ok'd- down upop eat 
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PN e — This uf 
to delineate, ſome of tranh —_— Pebbles, ſome of Marble, ſbme of a' Stone 
as hard as Portland, ſome of black, xed, grey, and other Flints, ſome of Co- 
peras-ſtone, oe, Rowe of coor OO On ONT: I would to this 2 3 
e added the Deſcription of a great Variety of Echini-ſhells, divers of which 1 _ 
L have by me in the Repo r yal » and others that I have F - 
met with elſewhere, but that I ſhall do it elſewhere : They 
Infinite, but all concur in theſe Properties which all He! 
have. Firſt, that they are diſtinguiſh'd into five Parts, 
yo Hos r two 3 
them tle Edges, being the Impreſſions of the Sutures, 
tle rows of Pins, being the Impreſſions of the ſmall Holes; and any one th 


will ently and impartially examine both the Stones and the Stiefls, and ; * * 2 1 
— the one with the other, will, I can affure Him, find greater reaſon oF --- = 
to perſwade him of the Truth of m Poſition, than any 1 have yet _ 1 
can well produce in Words; no Peſwaſions being more 2 than thoſe 4 — 
* FI v4: BY - 
bo A 5 1. E Iv. 4 
2 3 _ , == 
fe IT have LEE ro 7 > Tide 2 Fg = | 3 | 
ert ef Shell, o I thi ve how no . s mow. de > + 
4 — Of 


He. the \ 


= — <Y 
not what the eb i, it ſhews 2 Ee Fiſh. 1 1 N ona _ 
Figure 1 have ſee {everal, and i well repreſented, they call them in that Cont 2 * * 3 2 


t Screw-ſtones. * The reſt of the Figures in this Table ſeveral ſorts of Sharks- 
the 18th and i och, which ſeem to be the — iy _ — 
L of thoſe long Th if they are ſo, by former 
not doubt; his the manner of the Fubres radiatine Writers been 
the B : of tbe Wh Figure, . 


gure repreſents”. 
120 files 1656 4. 233 
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TABLE. V. 


UIEURE the 1h, the Grinder 0 me lange Anime, of 4 LY — 
25 * 1 I 27 4 e“ 9 1 

44 n very 7 mack ee the Hf TR. _ 

He * Arb, 5th, '6th, 7th, $th, and gab, Tt * of Pieces 0 of pery r 

we I kyow they have been otherwiſe hens by ſome Writers. Re the | _.——_ 
14th ney nub the ſame, I will not m. The orb, 11th, 12:h; 2 „ 
Ie r to yh ad ow Be of 2 or poſſibly ſome of Them Seed>veſſels.. . — 


Fi s are the Aſtroites or Star-ſtones 3 
9 n : ſeparace 
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Philo.TranC. 
O15. 


= 22 
* 4 grrat 


the Papers, 7% To at 
wee 2 bat TN = pt; 


wee e. tin 


For: 


| have made ſe- 
al. n 4 if I could, # n for me te a- 
— 5 F know any. thing of the 2 . 05 © CE, N where they 


or the likg - However I judged it not convenent they ſhould be 40; 


| J 22. ordered them to be graved, and haue this imperſett Deſcri- 
f prion. Ther follows wext,s is the * * 4 Letter 7 r him from lter, 1687. 


| Wa e een 
9 4 8 I 7 #1640; ke. 
, Phage Grne of der Gies as to the Cornus Ammonis 4 and other 


T Stones found about Keinſham , and other Places, I ſhalt give 
this ſhort 3 of my Diſcoveries, and preſent you With he 
1 happen d to meet with there, and in other Places not 


diſtant, that is, in Part of Glouceſter and d Sometſrflore. 
XG Ammons 323 einſham, lie moſt of them upon a little Hill, or 
* riſing Ground, above Kem e; the Place, as Lake it, is about 18 
| Foot above the River: Te He, runs half the Foot of the Hill, 
99 where they lye very thick almoſt D e 


fort bedded in an hard Rock or Stone; ſome. alſo 1 near a Mile from 
thence in the Stone-walls of their Fielts, and on the way in the Lanes; and 
at Stowey, four or five Miles from Keinſham I aw ſome Snake-ſtones, Oyſter, 
and Cockle-ſhells petrified and bedded*in-hard Stone, where is alſo a petri- 
fying Spring incruſtating the Moſs and , and all the wooden Troughs, 
by which. it is 3 ſtony 2 * they are not found 
faſtned to a Rock, I fognd them ene 8 y large irregular 
| Maſs of Stone, So 1 1 » but rather like a whitiſh iſh Clay harde 8-6 and theſe 
ta - Your Maſſes bedded in a 4 kind of Earth; in which ſoſt Earth are alſo 
f found Star- ſtanes, and a fort of petrified Cackle-ſhells, ſuch as Fig. 7. Tab. 
VI. I found none , the. Snake-ſtones to have above 6 Turns, except one 
| 2 Mr. Zeaupont ſhewed me of ſeven, and another amongſt Mr. M Rareties. 
** 185 But en I — the greateſt Curioſity, was a large one of the 
| true Shape of the common Nail, or Mother of Pearl- ſhe 
| which 2 whole Sh .weighs abo 30 pound: This 
| found 1 in one of the dry Walls, near and not far from it another 
_— 1 Piece of the ſame; theſe are figured in the VIith Table, Fig. 1, 2, 3m, 4; and 
| 3 14mm, 8 in theſe not only the Diaphragms are very viſible, but che Holes alſo in the 
e middle of them, by bich the Gur or String paſſes from one to — in 
I g 255 all reſpects anſwerig ta that of the Nanda hell; which, I will evince 


| 81 2 this at leaſt to be a d Shell, tho? m ger tha 

| that have been yet mention d. Going down from Mendip-hills to Okey-b 

3 I Wand a ſmall Muſcle-ſhell ify'd, on this the Shell was yet "Giſcordrab ble 
b in ſome Places; this is fi Tab. VL. Fig. 1. 
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On the Face of the Rocks that are on the ſides of the Avon, not far from 
—_— St. Vincent's Rock, I found ſeveral wood-like Pieces of Stone ſtanding out a 
itie fromthe Rock it felt; ſome of which I ave broke off, and have repre- 
+, © ſented them in the Fi 556, 7, and 8, and ſome fuch like 


Bits of Wood. i Ve: mt Ki. 1 f Stone unpetrify'd; But I 
ts o in e Layers of Stone un t 

Woes” > ent 2 i ca be loapery * a more exact a 
. ta the Fygures the ; which I calalſure you are truly defign'd, and are 
©  all:Stoges or Petrifactions, except the oth Figure. | n 
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Fig, 8. a Piece of a hroken 8 eee 


phragms are very viſible, the hols not being filf up, but ſhot 4 
ſides with a ſort of flinty, hard, Spar: | "> "= 
Fig- . a ſmall, Cu- mis of but three — pre gu 4 
** ie” 
| TABLE” 25 1 


IG. 1. Hat the Ye e 
4 4 d d ſhews the Diaphragms to be ſeen on the outſide « 
2 far as f is the larger Piece, which weigh'd near 30 Pound 
is a leſſer Piece, in which alſo the Diapl us are ville 0n the b. 
F. K where e 8 
Diaphragms a 5 A8 at 444, ee, 3 f 
the ourhile: Ae fin ſmall Piece of W Bore the Sto cl Kill ack 25 
much as makes 3 Diaphragms; the prick'd Lines Fan bor 
Stone ſhould have been to have made it perfect: This is drawn not a quarter 
ſo large as the Stone it ſelf. 1 
E tbe fine et et hs = Fg * 1 
e Dia ms, e a e are 3 
2 different Subſtance f. m the reſt. = © 
Fig; 3. a Piece of the fungStone near the Center, with the leſſer part c 
— theſe have at « and c 
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1 beg ce bath 2 8 _ 
Fig. 4- a Piece taken er, in W at 4 and c are two "IF 
ſmall Cavities, anſwering the Protuberances 4 and e in M | 
c es ge of Ihe thin She Shell which covers all. the SN . _— 
6, 7, 8, Pieces of Stone reſembling. Wood — pb _ 
> of Everal final Bits ſticking to the herd Stone ; this I broke . _— 
rhe Racks as alſo the th, wherein the 8 oft ' + +» R"_ 
EE cut aſlope ; this exaRtly reſembled: a — 
les of the 5th and 7ch was a Cavity in * - 
— _- of the ith was filled with a ſtony Concretion v 3 7 
3 de, bs fomnething different from the re of _ 
+ * Theſe, and haters. leo citen of 1 


give 


hat they have endeavoured to gi 
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111 12 
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© # 2 


Aud Africa, and divers other Places; of which I have very good Teſtimo 


2 The 
ny elf in my own Enquiries, and which I find diſperſed up 


"BP a 


n, a5 be. thi thinks, of his Aon .and Ma cal Fink 
Ao nd gs: 
ald Poſitions of the fix'd Sens 


their Gens taten, © that they alfo have in them 2 ret Vene 
| 4 ed he # Uſtarice work Miracles on things of the like 'Shay 
But th I mall not d time on at 
to reſu divers others ; which 
| though perhaps ge, more tolerable than that I laſt recited; jet mot 
— 9 ve recourſe to ſome or plaſtick Vertue inherent in the * 


they conſiſt, which, to me, ſeems t at all conſonant to the other wor 
of Nature; ſor thoſe more curiouſly carved and beautiful Forms are uſi 
beſtow d on ſome vegetable or animal Body. But my Buſineſs at 
ſhall not be ſo much to confute others Co "06 IS ins probab = 
of my own; which tho? at the firſt hearing they may ſeem ſomewhat pa 


doxical, yet if the Reaſons that have induced 


; little probable 


Productions of this” kind that I have taken -noridiſ*of my 
and d in the 
of others, may be reduced under ſome one or other of the Gene- 


Writing 


"Firſt, That there ire found it watt Countries of the Barth, and eveti in 


| ach where it is ſomewhat difficult to imagine (by reaſon of their vaſt diſtance 
— (he Sha or how they ſhould come there) great quantities of 
ies reſem 


both in Subſtance and Shape the Shells of dhe ſorts of 
Shell-fiſhes ; many of them ſo exactly, that any one that knew not 
whence they came, would without the leaſt ſcruple firmly believe them to be 
the Shells of ſacti Fiſhes : But being found in Places fo unlikely to have pro- 
duced them, and not conceiving how elſe they ſhould come there, they are 
geltrally believed to be real Stones i theſe Shapes, either by ſome 
plaſtick Vertue inherent in thoſe Parts of the Earth, which is extravagant 
enough, or elſe by ſome Celeſtial Influence or Af of the Planets operating 
at a diſtance upon the yielding Matter of the Parts of the Earth, which is 
much more extrava 
ſhells, Cockle-ſhells, Muſcie-ſhells,” Periwinkle-ſhells, 
are found in England, Fance, Spain, Italy, 


and the like, which 
Germany, Norway, Ruſſia, Aſia 


nies 
from Authors of good Credit. ' , 


Secondly,” That there often have been, as are ſtill daily fonnd in other 
PartSofthgEatth buried below the preſent Surface thereof divers forts of 
Bodies, beliges ſuch as I newly mention'd, reſembling both in Shape, Sub- 
Fear and other ies, the Parts of Vegetables, having the x 
Rind or Bark, Pith, Pores, Roots, Branches, Gums, and other conſtituent 
Parts of Wood, though in another lying for the moſt part Horizon- 


tal, and ſometimes 9 and much differing from that of the like Vege- 


7 bles when and wanting alſo, for the moſt part, the Leaves, ſmal- 
ler 17 ang Brat Branches, the Flower and Fruit, and The like _— — 
which are en Tees of chat kind; of which ſort is the 
which is found in divers Parts of Eglaud, Scotland, Treland, and ns FR 
of che Wark.” the Low Countries, and indeed almoſt in every wa watts 
0 orid. 


© Betty, That there are n find — PAEITINY 
Balls reſembling the whole Bodies of Fiſhes, and other Animals and Vege- 
cabling We Parts cfthins,. which are of a much leſs Nature than 
Shel abovemention'd, "Juch as Leaves, Barks, Woods, Roots, 
12 „ — we. but in all other Pro- 


_ wth d& well anz 
8 | hope at leaſt they may ſeem poſſible, if not more than a 


Of this kind are all thoſe ſeveral ſorts of Oyſter- 


* . 
® - 
* 
* 


1 


1 Earth whert — — or in the very parcels wh +d | 


have nothing at all of Figure in ths | 


tas, me dk ef a en afe ny 
undreds of Fathoms above the Level of the 
Sada, there haying been found} of them on ſome 


ſome of-the higheſt Mountains in the World. 


Sixthly, That divers other Parts here theſe Subſtances 55 6: 
: are many Fathoms-below the Level both-of the Surface of the next adjoining 
Sea, and of the Sirfgee: of the Earth itſelf, they having been found buried in 
the bottoms of ſome "of the deepeſt Mines and Wells, and incloſed in ſome of 
the hardeſt Rocks and Metals: Of this we have continual Inſtances 
in the deapeſt Lead and Tin- mines, and a Inſtance in the Well dug 
in Amſter where at the Depth of 99 Foot was found a Layer of Sea- 
ſhells mixed wich Sand of 4 Foot der the Diggers bad paſt throwph 
| 7 Fopt of Garden 9 Foot more of black Peat, 9 Foot more of ſoft 
Clay: $' of Sand, 4 of Earth, 10 of Potters-clay, 4 more of Earth, 10 — 
" more of Sand, upon which the Stakes or Piles of the Amfterdem Houſes reſt; 
then 2 Foot more of Potters-clay, and 4 of white Gravel, 5 of dry Barth, 
1 of mix d, 14 of Sand, 3 of 4 Sandy Clay, and more of Potters-clay mix d 
with Sand. Now below this La yer of Stalls jpaſately Joining to it, was a 
dee of no Iſs than 103 Foot e but of this more 


= * 4 mY 


Seventhly, That there are aften found i in- the midi of the Bodies of very 
hard and cloſe Stone, ſuch as Marbles, Flints, Portland, and Purbeck-ſtone, 
&c. which lye upon, or very near to the "curfabe of the Earth, great quantities 


of theſe kind of ſigured Bodies or Shells, and that there are 8 
Stones which ſeem to be made of nothing elſe. 


Theſe Phznomena,as they have hitherto ih puzled all "ET Hiſtorians How the of 
and Philoſqphers to give an Account ot them,ſointryth are they in themſelves fo © mgy bs = 
really onderful,chat tis not eaſie withoutgnakinÞ multitudes of Obſervations, us - 4 
and ng them very diligently with the Hiſtories and Experiments that —_— 
have been already made, to fix upon a plauſible Solution of them. For as —_ 
on the one ſide, it ſeems very difficult to imagine that Nature formed all 
theſe curipus Bodies for no other End, than onl 3 the Mimick in the 
Mineral Kingdom, and only to imitate what ſhe had done for ſome more 
noble End, and in a greater Perfection in "the Vegetable and Animal King- 
doms; and the ſtricteſt Survey that I have made both of the Bodies them- 
ſelves, and of the Circumſtances obvious enough about them, do not in the 


leaſt hint any thing elle; they being promiſcuouly found o Au kind of Sub- 


+ ſtakice, not the leaft a 11, y internal or ſubſtantial 
Ferm re an external or 3 , 1 fay, tis ſome- 


thing harſh, to imagine that theſe Jn q y an imme- 
diate plaſtick Vertue, be thus ſhaped by Nature contrary to her general Me- 
thod of acting in all other Bodies; ſo on the other fide; it may ſeem at firſt 
hearing —. difficult to- conceive how all thoſe Bodies, if they either be 
* the real Shells or Bodies of Fiſh, or other Animals or Vegetables; which they 

repreſent, or an Impreſſion left on thoſe Subſtances from ſuch Bodies, ſhould 

be, in ſuch great quantities, tranſported into Places fo unlikely to have re- 
» "ceived them from any help of Man, or from __— Means. 
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* ee concurring to their 


.manner as a Statue is made of Plaiſt 


_ which did concur to the 


Subſtances into Stone, ſeem to habe been one of theſe, citlier — 


: which were once a firm Land; 


infie; to both which, Phang FONT 
me leaye bale.” Of theſe in 
— Of theſe 


Þ 
of cheſs OY 
World, are either 
p ine: d Sol Ance, where- 
it were, WE 2 
are 
on them at firſt, whilſt 4 yielding Subſtance by the i pp 
ach Animal or Vegetable Body as was ſo and that there was 
ſave only the yielding of the Matter to 
ie he hoon, Kean rec 2 r hed per- 
or hardning atter, a o it per- 
fectiy fill d or incloſed the figuring Vegetakye or Anigial Subſtance, after the 
of Paris, or baſter-duſt Beaten, and 
deu, mixed with Water and poured into a Mould.” | 5 


Secondly, Next that there fools to dae been ſome extraordinary Cauſe, 

promoting of this Coag or Petriftcation ; 

and that every kind of Matter is not of it ſelf apt to cogpulate into a ſtrong, 
Subſtance, ſo hard as we find moſt of thoſe Badies to conſt of. 


uns That the concurrent Cauſes aſſiſting towards the 


turning of theſe 


es; or 
Congela- 


fery Exhalation arifing from ſubterraneous Neg 
— a Saline Sabſfanc 


upon 
7 * unites fandy Bodies together into a pretty Stone; 


l theſe Bodies under a great _ of 


* * * 


17 That \ . themſelves may in trad of time be tran{- 
muted into None, and remain 1 without being re- 


duc Sy: any Het" yer evembaify known. 


Pifthdy, Fe 
reſt, have ſettled and tongealed into much more hard and permanent Subſtances. 


Sixthly. That's et part ef tho Surface of the Berth hatii bern huge the 
r namely, many Parts 
blen hare been Sea are now Eand, and divers other Parts Parts are now Sea 
Mountains have beext turned into Plains, and 


Plains inte Mountains, and the like. _ ; 


| 2 


7157 


142 


= 


from · the Parts they formerly cover d, * many of 4 
raiſed above the Level of the Water Bae many ores oF Fu 


"2 

Ninthly, It ſeems not f ble, that the topsof f the & bighelt d and moſt 

conſiderable Mountains in the World have been dg & and that they 
themſebves moſt ably 5 ſeem. to on er ry Fett 
Earthquake, Appenaine Mountains, | - 
of Tenerif, ie Pike in the era, r 

| Tenthly, That it ſeems not ble, but that the greateſt part of the 

1 — abehs) 

ubiy, That there have been many other Speries vf.Creatritty in for- 


of which —— at 
"the beginning. ay ny 


There — Ger os i a ha 

mare ſtrange than tſſeſe; OT mall defer the mentioning * ſome 

other time; becauſe tho? I have divers Obſervations coneufyin 

npt_boen been able to meet with ſuch as may anſiver ſome conſiderad Objection 
t they are liable toy 1 will rather at. nt endeavour to make 

thoſe already mentioſed, by ſetting down ſome of thoſe Obſervations (for i 


would be tedious to inert all) I have collected, both out of Authors, and 
from my own „ . 


nt; and that tis not unlikely 
now, now, which * not been from 


theſe Bodies, and have not 


Faculty. For — I haye - ow hp os 4 
ces of an exceeding whereas Nature in other her Works 


does adept the Gre kind Kind of Subſtande to the ſame Shape; the Fleſh of a 
Horſe is differing from, that of 2 Hog, or Sheep, or from the Wood of a 
Tree, or the like; {© t Wood ef Box, for 1 — * is differing from the 
Wood of all other Vegetables; and if outward Figure of the Plant or 
Animal differ, to be ſare their Fleſh ao : And under the fame Shap 
you always meet with Subſtances of the ſame kind ; whereas here I have 
ſerved Stones bearing the ſame Figure, or rather I: n, to be cf hn 
Natures, ſome of Clay, ſome of Chalk, ſome of Spar, ſome ds ol 
ble, ſome of a- kind, of Free- tone, fome like. Cryſtals or Diamond 
| like Flints, others 4 kind of Marchaſite, others a kind of Ore. 
d Subſtance I have found divers forts of very 
Stone, fo tht one has been made u Lampe Mor 'of Ste, | 
Clay, N and partly of — x * 

ter chanced to de jultÞled t , and to fill up the Mould the Shell. 
which makes this Conjecture 


ce 6 the Body i g, — that 


Ache leaſt probability of 4 plaſtick 


1 


＋ 
— 


1 


et Having . 


ame kind of Imp reſſion Subſtan- 


ee 


10. 


Ih 


either the Beings themſelves pretrifyd, or the Impreſſions made by thoſe ef 
Beings. To confirm which, 1 have diligently examin'd man s of el 


The Firſt was, That theſe figured ts ads over the World, 232. 
tion 


that cup reufvagl \derefere'd * — 


23 it, — 3 12 2 Thus 
inerals, as Cryſt vers precious 
Stones, Ores, and the like, Parts of them are always c 


dent to * as in Spar, if the outward Part be d into 
wan, NY MESSE > 3 Part a0 1. 9 2. . fs 


9 . out into we de of Bodies of the like Form 
- 4 bs. Shell i in- 
_ _- e on the Body N 
—_—_ . — did incloſe ; which 1 have ſometimes been able to 


take out ineve. it to be both by its Subſtance and Shape, and re- 


flective hinihg, and the like Circunſtinces, a real Shell of a Cockle, Peri- 
winkle, "Muſcle: or the like. 
ny +? And farther; ei in the ſame place divers of the ſame kinds of 
Shells, not filfd with a Matter that was capable of taking the Impreſſion, 
but with a kind of ſandy Subſtance ; which lying looſe within it could be ea- 
© fly ſhook out, leaving the incloſing Shell y intire and empty ; others 
1 have ſeen which have been of black Flint, wherein the Impreſſion has been 
made only ofa broken Shell, which ſtuck alſo into it; the other Part of the 
Surface of that Stone, which was not within the Shell, remaining only form'd 
like a common Flint. 
And which ſeems 9 cope. this Conjecture much more than ay of the 
formey N is Summer an Opportunity to obſerve upon 
the South-pa rt of England, in a Clift whoſe ada eget. Sea waſh'd, that at a 
mt good, heigh ich in the Clift above the Surface of the Water, there was a Lay- 
er, as I may call it, or Vein of Shells, which was extended in len gth for ſbme 
Miles: Out of which Layer I digg'd out, Md examin d many hundreds, and 
found them to be perfect Shells Tockles, Periwinkles, M and divers 
other ſorts of fmall Shell-Fiſhes; ſome of which. were Alfd with the Sand 
with which they were niix'd ; others remain'd empty, and perfectly intixe : 
FED the under part of this Clift, great quantities of 
it do every Year tumble or er down, and fall into the Salt-water, which 
_ arewwaſh'd alſo by ſeveral Mineral- waters iſſuing out at the bottom of thoſe 
. Clifts* Of theſe founder d Parts I examined very- many Parcels, and found 
ſome of them made into a kind of harden'd Mortar, or. very ſoft Stone, 
which I could eaſily with my Foot, and even almoſt with my Finger, cruſh in 
Pieces; others that had lain a longer time expoſed to the Viciſſitudes of the 
riſin and falling Tides, I found grown into pretty hard Stones; others that 
r 5 had been yet — I found converted into very hard Stone, not much yield- 
= ing tq'the-hatdaeſs of Flints. Out of divers of theſe, I was able to break 
—_ * and bedt out divers i intire and Shells, fil”d with a Subſtance which 
. was converted into a very hard retaining exactly the Shape of the in- 
cloſing Shell. And in the pr of th the Stone which had —— Sd the Shell, 
there, was left remaining the perfect Inſpreſſion and Form ef the Shell; the 
Shell it ſelf remaining as yet of its natural white Subſtance, though much de- 
cay'd or rotted by time: But the Body incloſing and included by the Shell, I 
found exactly ſtamp'd like thoſe Bodies, whoſe Figures Authars generally 
affirm to be the Product of a in or Vegetative Faculty working iu 


Stones. 
petrify'd Sybſtances are nothing but the 


Another Arg ment, that theſe 
Effefts of thoſe Shells being filld Dich ſome petrifying 4 —4 is this, 
That among thoſe which are cald Cornu- Ammons, or Serpentine · ſtones, 
(found about 2 and in ſeveral other Parts of "Flgland, and in other 
Countries, às at the Balnea Bollenſis) which are indeed nothing elſe but the 
2 off 2 a kind of Shell which is much ſhap'd like a Nawglas-ſhell, 
aig = ſeparated with divers ſmall Valves or, Partitions, 


12 manner as thoſe Shells of the Nauilus are commonly 
* of The Cavities between thoſe Partitions- remain in Il * empry 3. * 


<p to be Among theſe Stones, I ſay, I have, upon breaking, 6 


. Nature gives a. Shape do, ſhe ſigures alſo the 


others l have fognd.lined only with a kind of Tartareous, or rather Cryſtal- ' + ,_— 

line Subſtance, which has ſtuck to the ſides, and been figured like Tartar, hut . _ 
of a clear and tranſparent Subſtance like * whereas others of the Ca- "*, 
vities of the ſame Stone I have found filled wth divers kinds of Subſtances k 3 
very rg: Whence I imagine thoſe Tartareous Subſtatices to be nought | . 
elſe but the ning of ſome ſaline fluĩd Body, which might ſoak in through | s 
the Subſtance of the Shell. Others of theſe I have, which are quite of a 
tranſparent Subſtance, and ſeem to be produced from the Petrifaction of the 
Water that had filfd them; others I have found filfd with a perfect Flint, 
both which I ſuppoſe to be the productions of Water petrify'd : And I may 
perhaps hereafter make it probable, that all kinds of Flints and Pebbles have 


no other Original. \ 
1 could urge many other Arguments to make my firſt Propoſition probable, | 
that all thoſe curiouſly ſhaped Stones, which the moſt curious Naturaliſts moſt 


admire, are nothing but the Impreſſions made by ſome real Shell in a Matter 
that at firſt was yielding enough, but which is grown harder with time: To 
this very Head ymalſo may be referr'd all thoſe other kinds of petrify'd Sub- 
ſtxnces, as Bones, Teeth, Crabbs, Fiſhes, Wood, Moſs, Fruit, and the like; 
ſome of all which Kinds I have examin'd, and by very many Circumſtances, 
too long to be here inſerted, judge them to be nothing elſe but a real petri- 
faction of thoſe Subſtances they reſemble. | 


X 

My Second Propoſition will not be difficult to prove, That if theſe be The ſecond Pro- 3 
the Effects of Petrifaction or Coagulation, it muſt be from ſome extraordi- poſition confir- +» 3 
nary Cauſe. And this becauſe we find not many Experiments of producing med. 

of them when and where we will; beſides we find that moſt things, eſpecially . 

Animal and Vegetable Subſtances, after they have left off to vegetate, do 

ſbon decay, and by divers ways of Putrefaction and Rotting, looſe their 

Forms and return into Duſt ; as we find Wood, whether — to the Air 

or Water, in a little time to waſte and decay; eſpecially ſuch as is expoſed 

to the alteration of both, and even in thoſe Places where theſe petrifyd Sub- g 
ſtances are to be met with. The like we find of Animal Subſtances; and 

we have bat ſome few Experiments of Jonny thoſe Bodies, to make 


them as permanent as Stone, and fewer of making them into a Subſtance of hs 
the like Nature. NA EA 


The Third thing therefore, which I ſhall endeavonr to ſhew, is, That the he bir Pro- 
concurring Cauſes to theſe Petrifactions ſeem to be either ſome kind of petri- pofition confr- - 
fying Water, or glſe ſome ſaline or ſulphureous Mixture, with the concur- med. 
rence of Heat, from ſame ſubterraneous Fire or Earthquake; or elſe a very 
long Continuation of thoſe Bodies under a great degree of Cold and Com- 
preſſion, and Reſt. That petrifying Waters may he able to convert both 
Animal and Vegetable Subſtances into Stone, I could, beſides ſeveral Tri- 
als of my own, bring multitudes of Relations out of Natural Hiſtorians : But 
theſe are ſo common almoſt in all Countries, and fo commonly taken notice of 
by the Curious, that I need not inſtance. Cambden and Speed will tell you of 
abundance here in England, as the Peak in Derbyſhire, and in ſeveral other 
ſubterraneous Caverns in England. The Water it ſelf does, by degrees, pro- 
duce ſeveral conical pendulous Bodies of Stone, ſhap'd and hanging like Ici- 
cles from theRoof of the Vault; and dropping on the bottom, it raiſes up alſo 
conical Spires, which, by degrees, endeavour to meet the former penduloys : 
_ Stzrie. And indeed 1 3 generally obſerv'd it, that wherever there is a * 
Vault made with Lime under Ground, into which the Rain-Water ſoaking 
through, a pretty thicknefS of Ground, does at laſt penetrate through the 
Arch; 1 have in ſeveral places, I ſay, obſerv'd that that Water does incru- 
ſtate the Roof with Stone, and in many places of it generate ſmall pen- | Y 
dulous Icicles- This Water I have found in a little time to incruſtate Sticks, ie 9 
or the like Vegetable Subſtances with Stone, and in ſome places to penetrate 
into the Pores of the Wood, filling them up with ſmall Cylinders of Stone. 
This I have obſerv'd alſo in divres of the Arches of St. Paul's Church, 
which have been uncover'd and have lain open to the Rain, though there be 
| E e e e no 


no Earth for it to ſoak through. And tho? I have never yet heen able to pe- 
. trify a _ CO „ A 2 that retain ſo 
perfectly all L d are yet fo perfe&ly in all other pro- 
preties Stone, that | find oth leaſt Reaſon of doubt to believe that | 
pieces have been actual Wood, having ſtill the Bark, the Clefts, the Knots, 
the Grain, the Pores, and even thoſe too which, for their ſmalneſs, 1 have 
elſewhere calld Microſcopical; tho? I confeſs ſome of theſe more perfect pieces 
ſeem to have been petrify'd from ſome more ſubtile and inſinuating petrify- 
ing * than thoſe I newly mention'd; and tis not improbable but that 
ſome Subterraneaous Steams and Heat may have contributad ſomewhat to- 
wards this Effet. But firſt I ſhall endeavour to make it probable, that theſe 
, ifyd Bodies may have been placed in thoſe Parts where they are found, 
* y ſome kind of Transformation wrought on the Surface of the Earth, by 
6 ſome Earth-quake : And to this end, I ſhall by and by mention ſome ſtrange al- 
terations that have been made by Earthquakes, after I have firſt made pro- 
bable my fourth Conjecture. | | 


The fourthPro- The Fourth Propoſition therefore to be explain'd and made probable is, 
poſition confir- That Waters themſelves of divers Kinds, are, and may have been — 5 
_ ly into a ſtony Subſtance, of a very permanent Conſtitution, bein 4 
carcely reducible again into Water by any Art yet commonly known. And 
that divers other Liquid or Fluid Subſtances have in tract of time ſettled 
andcon n much more hard, fixt, ſolid and permanent Forms than they 
were ot at i 


The probability of which Propoſition may appear from theſe Particulars. 


1. That almoſt in all Streams and running Waters there is to be found 
great quantity of Sand at the bottom, many of which Sands both by their Fi- 
— * in the Microſcope, and tranſparently, ſeem to have been generated out 

the Water. a n | 


" Firſt, I ſay, That their tranſſ — which they diſcover in the Micro- 
ſcope is an Argument, becauſe I believe there is no tranſparent Body in the 
World that has not been reduc'd to that Conſtitution by being ſome ways or 
other made fluid, nor can I indeed imagine how there ſhould be any. All 
Bodies, made tranſparent by Art, myſt be reduc'd into that Form firſt ; and 
therefore tis not unlikely but that Nature may take the ſame Courſe ; but this 
as only probable I ſhall not inſiſt on. Next, I ſay, that the Figures of di- 
verſe of them in the Microſcope diſcover the ſame things; for I have ſeen 
multitudes of them curiouſly wrought and figured like Cryſtal or Diamonds, 
and I cannot imagine by what other Inſtrumegt Nature ſhould thus cut them, 
ſave by Cryſtalizing them out of · a Liquid or Fluid Body, and that way we 
find her to work in the formation of all r Its, 
and the Vitriols (as 1 may call them) of Metals and divers other Bodies, of 
which Chymiſtry affords many Inftances. Sea-Salt and Salgem chryſtylizeth 
intoCubes or four - ſided Parrallelipipeds ; Niter into triangular and hexangular 
Priſms. - Alume into Octoedrons, Vitriols into various kinds of Figures, ac- 
cording to the various kinds of Metals diſſolved, and the various Menſtrus 
diſlolying them; Tartars alſo, and Candyings of Vegetables are figured into 
thgir us regular Shapes from the ſame Method andPrinciple. And in truth, 
in the formation of any Body out of this mineral Kingdom, whoſe: Origine 
we are able to examine, we may find that Nature firſt reduces the Bodies to 

be wrought on into a liquid or ſoft Subſtance, Fad afterwards: forms and 
0 ſhapes it into this or that Figure. But this Ar t drawn from the Sand, 
found in 9 I ſhall not iniiſt on, becauſe ſome imagine it 
to be only waſht off from the Land and Shores the River paſſes over, 
ps_ much of it may : But yer that Sand may be kde of cliar We- 
* | c 


ter, this ſecond Argument will manifeſt, and that is this: 
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That 
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. uſnal Experiment 
the boyling up, titles t Sand 
co reat quantities. of Sand at each corner of the Boyler; which, after 
it has well waſht with freſh Water, is, in all particulars, a perfect 
Sand; and yet the Water is ſo order'd before it is put into the Boyler, that 
nothing of Sand or Dregs can enter with it, the Bylne being firſt ſuſſer'd to 
ſtand a good while and ſettle in a very large Fat, fo that all the Sand and 


Dregs may fink to the bottom; after which, the clearer Water at the 
top is drawn off, and ſuffer d to run into the Boyler. *Tis not im 


haps, but that Subſtance which made this Sand, might be diffolved i 
ater, and afterwards by evaparation coagulated ; which, if ſo, makes not at 
all againſt, but rather argues ſtrongly for my fourth Propoſition. 


But that the other Solution is ſomething more probable, namel 
tis made out of the very Subſtance of the Water itſelf, this third, Argu 
ment will make probable ; and that is, that any Water of what kind ſoever, 
tho never ſo clear and inſipid, may, by frequent Diſtillations, be all of it 
perfectly tranſmitted into a white inſipid Calx not again diflolvable in Wa- 
ter, and in nothing differing from the Subſtance of Stone; this I have been 
aſſured by an eminent Phyſician, who has divers times made tryal of it witli 
the ſame ſucceſs. If therefore the whole Body of any Water may, by ſo eaſy 
an Operation in fo very ſhort a time, be tranſmuted into a ſtony Subſtance , 


* r * 


— 


in the maki 


to make uſe of her own Principles? 


But 4h. we have many Inſtances by which we are aſſured that Nature realy 4th. Aro. 


does change Water into Stone, both by forming in a little time conſider- 
able Stones out of the diſtilling Drops of Water ſoaking through the Roofs 
of Caves and ſubterraneous Vaults, of which we have very many Inſtances 
here in England; as to name one for all at the Peak in Derbyſhire, the pendu- 
lous Cones df this petrify'd Subſtance directly point at, and oftentimes meet 
and reſt on the riſing, Spires, generated by the drops of Water trickling 
through the Roof, as I mention'd before | 


And thy. there are divers other Waters which we need not ſeek after in 
Caves that have a petrifying vertue, and incruſtate all the Chanel they paſs 
through, and the Subſtances ſfoak'd in them with Stone; theſe are ſo com- 
mon almoſt in all places, that I need not inſtance in any ; caly I cannot paſs 
by one, which is taken notice of by Kircher in his Mumdus Subterraneus, being 
Obſervations made by himſelf, and it has in it two Circumſtances very con- 
fiderable; the firſt is, That Vegetables ſhould grow ſo plentifully in a very 
hot Water. The ſecond, that only ſuch Herbs as grew in it, and not ſuch 
as were Steeped in it, will perfectly, after drying, be turned into Stone, of 
which I ſhall afterwards have occaſion to make more uſe. I ſhall give the Hi- 
ſtory in his own Words, as they are ſet down in the 7th Paragraph of the 


2d Sect. of the 5th Book of his Mund us Subterraneus, Hee (ſays he) experien- 


tia didici in Itinere meo Hetruſco,. in quo prope Koncolanum ſenenſit territoru Oppi- 
dum (a Town near Siena in T1 4 Laſt 5 
per Candles ad molares Rot at vertendas ducebatur. In biſce canalibus cyperus, junci, 
ranumculus fimileſq;, herbæ tant a adoleſcebant fecungitate,ut quot aunts eat, ne aquæ mo- 
tum interturbarent, extirpare oporteret. Extirpatas vero projettaſq; in vicinum lo- 
cum herbas omnes in Lapidem converſas non ſine admiratione ſpettavi. Cujus rei 
canſam cunt 4 molitoribus quererem. Reſponderunt aquas iftiuſmodi huj us virtut ig 
eſſe, ut quecuneq, inter canalet, aut ipſa aqua excreverint herbs mox ac extirpate 
fuerint, Lapideſc ant; quacunqʒ vero extra aquam in camp patentibus Excreverint herbæ, 
_ iſtas extirpatas nunquam Lapideſcere. I paſs by his Reaſons and Explications, 
becauſe I think them very little to the But the Obſervations them- 
_ felvesare very conſiderable, and ſerve for the explaining of ſevereal Pheno- 
mena I have obſerv'd in petrify'd Bodies, as I ſhall indeavour hereafter to ſhew, 
as in Corals; both Red, White, and the ſeveral Rarities of them, in 1 A 
y IE: ag nes 


ng of Salt in the Salter by 2d. the: 
away the freſher part of the op — 4 


ble, 


* 


* 
wy 


duos fontes calidos obſervavi, quorum aqua 


— 


. , *. 4 
4» ; 
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what may not Nature do that can take her own time, and knows beſt how 


very great variety. 


6thly. Therefore tis obſervable, that theſe petrifying Waters are for the 
moſt part very clear and limpid ;, ſo that to the Sight tis not dis iſhable 
from other Water: Bw only by the Effects, and therefore by the newly 
mention d Obſervations of Nircher, we find that Vegetables, that upon dry- 

ing turn'd into Stone; whilſt green and growing flouriſhed and ſpread faſter 0.2 
than others; ſo. that the petrifying Subſtance paſt through the fineſt and 
cloſeſt Pores of the living Vegetables, and therefore muſt certainly be v 
intimately mixt with the Water that could not be ſeparated by ſo fine 


But 7tbly. To confirm this Propoſition yet further, there are found in ſe- 
veral of the Earth, ſuch Waters will be intirely converted into Stone. 
Of this kind are ſeveral Hiſtories in the newly-mention'd Book, which 
1 paſs over, and ſhall only take notice of one. for all, and that is in an Ac- 


ve many Obſeryations and Arguments to 


Sth. Ag. That Sechhy, All kinds of Talk and Spar, moſt Ores and Marc haſites: Alu- 
men Plumeum, & Asbeſtus, Fluores, Cryſtalls, Corniſh-Diamonds, Amethyſt 
and divers other figured Mineral Bodies, may be generated from their Cry- 
ſtalization, or Coagulation, out of ſome Mineral Waters. | 


And to make it yet more probable, I could in the 9th place add divers 
Experiments, by which ſeveral oftheſe Concretes may be in a ſhort time made 
artificially by ſeveral Chymical Operations, which would very much illuſtrate 
the former Doctrin. But I hope what I have mention'd may ſuffice to make 
the fourth Propoſition probable, that Waters of divers kinds may be turned 
in time to Stone, without being reducible again to Water by any Art yet 
commonly knòwn, which being granted, my SP 


The fifth Pro- Fifth Propoſition will follow of conſequence, viv. That divers other fluid 
poſition prov- Subſtances, have, after long continuance of reſt, ſettled and congealed into 
d. much more hard and permanent Subſtances : For if Water it ſelf may be fo 
changed and metamorphoſed, which ſeems the fartheſt removed from the 
nature of a fold Body, certainly thoſe which are nearer to that Nature, and 

are mixt with ſuch Waters, will more eaſily be coagulated : I ſhall not there- 

fore any farther inſiſt on the Proof of this, than only to mention two Parti- 

=O culars, and that becauſe we have almoſt every where ſo many Inſtances and 

| Experiments; and the firſt is that of Pliny in the 13th Chap. of the 35th 

Bock of his Natural Hiſtory, in all which Chapter he gives us divers Inſtances 

of ſeveral kinds of Earth, which, by the Sea- water and Air, converted into 

* and hard NAS 3 his. V 2 are theſe: Verum & ipſius Terre Lars 

ia fegmenta. Qu enim ſatis miretur peſſimam ej em ide ulverem 
YA | lat am in porn Rar oppone mar is e, — . L RE | 

7 £ mexpugnabilem undis, & fortiorem quotidie, wtiq, fi cumano miſcearur Ro 3 

= ö a Eade m 
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Caſſandriam, produmt 
prdeſcere. Ab Oropo quicquid Terre mari, muta- 
tur in Saxa, Cr. to r divers Places 
where Earths, &c. —— — Alld in the oth Chas of the 
of the 31 Bock, I NS Es he tells 2 
the HEART ape 


ery diligently, in will much confirm St Hi- | 
preſent H ; and that is a_Part of the 

already mentioned, whi I made upon the Weſtern Shore 

Mile. 'T obſerved a Cliff of a height, 1 

] 4 the Water at the bottom of it, is continually, 
ter Froſts and great Rains, foundering rd IG 

derneath it. Along the Shore — this Clift are 

Rocks and large Stones confuſed ly , ſome covered, 


great Sr ra 

out of 

the Water; all which Rocks I to de com of Sand and and Clays and 
Shells, and ſuch kind of 8 


tones, as the Shore was covered with. Examining 
the Hardneſs of ſome that lay as far into the Water as the Low-Water-mark, 
I found them to bealtogether as hard, if not much harder than Portland or 


25 ne that lay nor ſoar imo the Sea, I found much 
28 


SEX | 
with: the Cliff, from * they had manifeſtly Aumblel, and conſiſted of 
Layers of Shells, Sand, Clay, Gravel, Earth, &c.. and from all the Cir- 
cumſtances I could examine, I do judge them to have been the Parts of the 
Neigbouring Cliff foundered down, and rowPd and waſh'd by degrees into | 
the Sea; and, by the petrifying Power of the Salt Water, contented into 
perfect hard compaſted Stones. I have likewiſe fince obſerved the like Phe- - 
nomena on other Shores. And I doubt not but any inquiſitive Naturaliſt may 
find infinite of the like Inſtances all along the Coaſt of England, and other 
Countries where there are ſuch kind of — Git 1 mall not now 
mention the great Quantities of toothed 8 I obſerved to be cryſtal- 
lized upon the ho fdes of theſe Rocks, whi Demed to have been nothing elſe 
but the meer cryſtallizing or ſhooting of ſome kind of Water, which was 
preſs d or aroſe out of theſe coagutating Stones; For, the Hiſtory of theſe 
kinds of figured Stones belong more properly to another Diſcourſe; namely; 
of the Natural Geometrical Figures, obſeryable in Oares, Minerals, Spars, 
Falk, &. of which elſewhere. 
One Inſtance more I cannot omit, as being the moſt obſervable of any I 
have yet beard of; and that is, (Dr. Caſtie's Relation) of a certain "Place at 
Alpſly in Bedfordſpire, where there is a corner of a certain Field, that doth per- 
fectly curn Wood and divers other Subſtances in a time into Stone 
as ee Agat. A Piece of this kind L. Ew., affirm'd to have been 
there buried, which the Perſag that buried it had ſhot-ſmall Shots of Lead 
into; the whole Subſtance of the Wood, Bark and Pith, together with the 
Leaden Shot it ſelf, was perfectly turn'd to a Stone as hard as any Agat, and 
retain'd its perfect Shape and Form; and the Lead remain'd round, and 
in its place, but much harder than =_ n N romp 
ple, but e vet receiv Git. - a * 


. r of ich We have alqaſt Te 6 7 bo 
every where Inſtances, divers of which I have mention d, I ſhall 3 1 
| br —" a great of the Surface r . 
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Altitude, 
ag an y Mountain in the yet - and yet Olearinxs affords us a ve- 
ry et Naber to this purpoſe of his 6wn Obſervation, which I ſhall 
hereafter have occaſion to relate, and examine mare particularly. Or to come 
a little nearer home, who could imagine that Oyſters, Echini, and ſome other 
Shell-fiſh, ſhould heretofore have lived at the tops of the Alps, | Appennine, 
and e all which abound with great ſtore of ſeveral forts 


of Shells; nay, yet nearer at the tops of ſome of the higheſt 1 and 
2 where I have been informed by Perſons wheſe Teſtimany I cannot 
in the leaſt ſuſpect, that they have taken up divers, and ſeen great Quantities of 


IJ them? And to. yet nearer, who can imagine Oyſters to þ to have lived on 
2 . d Aae ſome Hills near Banffead-Domns in Surry ? Where there have. been 
£6. \ —pips ont of Mind, and are, ſtill to this day found divers Shells of Oyſters, 

Proms ow 4 ROPE — Fariace, and buried likewiſe.-under the Surface bfthe 


rth,.. as. I was lately informed by ſeveral very worthy Perſons living: near 
a Places, and as I my ſelf the Oppdrtunity'to obſerve and collect. 

The Effets of To proceed then to the Effects of Earthquakes, we find in Hiſtories Four 

Earthquakes. Sorts or Cent. to have been performed by them. 


Firſt ſor: . The firſt is the raiſing of the ſuperficial Parts of the Earth. 50S their 


LF mapa Part of a Sy lon before lay level with the 
making it lye many Feet, nay, ſomerimes many Fathoms ahove its 


fr hogh . Adi is the of a. conſiderable part of the bottom of 
and making it. lye above the Surface of the Water, by which means 
dye ah; makec Nor have been 


enerated and produced. A 3d. Species is the 
ble Mountains out of a 2 level Country. And 


1 a a alk. pete 8 che rain of the Parts of the 2 3 on of 
= ö 2 Acceſs of den Tack and ſor burying the e under a co- 
—_ * ering of yew Rar many Bckows thick. l 
. 1 'A. ſec nd. fort of e perform d 4 by — is FE depreſſion ov. 
4 fer. RE reed Four Tn. en which ar directiy gan- 


and converting, it into a Lake of an almoſt unmeaſu- 
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| Fells. WWW ring f 1 and under this Head there are Four Species. The iſt is the 


2 ot 103 akingo * eine Pare ofthe Sake of th Earth, 1 


e ok a confiderable Bars. of the Plais Land, near. 
he Send s the linking of and ſo ſuffering r 


biin ed 13 03 Irs: 
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=— 
13 A 
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1 


fore overflowed by the Sea, 


le 
"A a with the perfect Strokes ore tte” Ax 8 on t em, ſeem to 
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Det T#ey ent upper 


| — f "OY 4TEt ; 


Third fort of Bileas produced 
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A Forth fort of Eftas, are Liquef: 1.5 Fg 
Traps fornetion, Sublime ion, Bel, . * 25 1 
e entre, 


The Färſt therefore of the Effects of Earthquakes, 

was, D 

low br level with the Sea, have been raiſed a good heig gh ove the Tees 
by Earthquakes. Of this Pliny gives us ſeveral faſthaces 3 in the $5th 

ter of the 2d Book of his Natural Eadem naſtentium Cauſa tre 
eft, cum idem ille Spirit us attofſends potent ſolo non valuit er 


enim nec fluminum tantum invectu ficur Echinades Inſula ab Acheloo 4s 2 T 
miajore, pars egypt 4 Nilo, in a Pharo inſula notti: & Dies curſut 2 
Homero credimus : Sed & Receſſu Maris ſirut eidem de circeis. Quod ascidiſſe et 
in Ambraciæ gortu dete m inter vallo, & Atbeniegſium quing, 7 4 

ad Pirerum br: 1 hefs ubi q 1 ædem . * alluebat. He- 
retodo quidens ſi credimus, mare fut emphin uſq, ad eAthiopum montes. 
pres” « Hans Arabi, Mare et circa 2 er tota Teuthrania 98 


A and Sandy; s alfo, in his Travels thro? naß, and the Parts of the 
Levant; gives this Initance, pay. 277. r of the new Mountain, which | 
was in the Kingdom of Naples, in the Year 1538. N 3 
reg ſays pe, exrended formerlyto Avernus, 2 fo wnta Gaurus, two other Lakes; 

is how no other than z little ſeugy Plaſh, choaked up up by the A and aſtonsſh- 
Eruption of of the new Mount ain, whereof, as oft as T think, fouls er credit 3 
i Er is wonderful. For who in Italy, fays he, knows * elſewhere AA 
will believe, that 4 Mountam ſhould ariſe partly out a 's Lake, and partly ITT * 
Sea in one Day and 4 Night $0 ſuch a bright, as to'comend in Altitude with the high — 
Mount ains joining. ; 

In the Year of our Lord 1538 on the 29th if Septembet, when for certain Days 
foregoing, the thereabouts was ſa vet with rial Earthquakes, as 10 
one "Houſe was left ſo intire, as not tv exfett immediate Ruine, after that the Sea 
had retired 200 Paces from the Shore, leatint abundavice of Fi 3 with Spy of 
Freſh Water riſing at the bottom, this "Mountain viſibly aſcended about the ag 
Hour of the Night, and ſo forwards. © And 4 <4 bag. 281, ſpeaking of the 
ſame Place, he fays, The Sea was atcuſtomed, u weed with Storms, to flow 7 
in thro the Lale, Lucrinus driving Fiſhes in with i ; "ba nom not ap be Paſſage, 
but a Part of Avernus'it ſelf i cho Kind Mont abi. In which Hiſtories 1 
take potice only of theſe two Particuſats at preſent. Firſt, That that Part 
of the Land which yes between Luchs and the Sea, that was off-times be- 

this Earthquake, bas been ſo — as 
that now ſuch Effects are no longer to be Ding. TS IC grin the ring of 
which the more, the other Circumſtance of the ES. wow 2 LW 


Shore 200. Paces does much contribute. he. or od IR 
22 in his itami Baconica, a Wok v 


of ARID 42 ſtory of ae Great Bes, 


fome other Hiſtorians, tögether with ſuch 
ay he 1 0 — to obſerve, relates to us many conlideradle Ng 
this 


e. In his Hiſtory of Norfolk, he ſai That 
Holm; ate t ein fone 


Pertect Coekks 
Earth, whieWinakes forge ror it was fbritietly ov 
* Fenhy 'Grounds alſo of Lr 8 


rhe'viling of the Ground; 


13 — ; ho, 
SEA... > 
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15 have . | 
Ae lopp'd- Trees are 


find i 
gs 
BEIT CITES he Fee. . Aftine 


* . * 
1 2 8 — lie 
: Nen therein People ſlain. The Lend in ſome Places roſe 
, an# the Gifts removed from one Place to another, and ſome Hills were 
ted and made even with the Ground. The Earthquake was 
ON TO ne and in the Sea, ſhaked as if 
<would have turn d round. There ſprang alſo a Fountain out of 
rom whence for the ſpace of four Days there flow'd a molt clear 
© after that it ceaſed. At the ſame time they heard ſuch Thunder 
* ander the Earth, as if all the Devils had been aſſembled together 2 
* Place wherewith many dy'd for fear. The Iſland of Tercera ſhogk four 
together, ſo tha it ſeem'd to turn about; but there happen d P other MC 
Y AN es B. By. hen a-high For about 26 
ears ano Ea w A t 
* by the P 


© Earth, and killed many Men. I haye tranſeribed here once for all the whole 
Relation, becauſe there are many other conſiderable Circumſtances in it be- 
ſides the riſing of the Earth, which I ſhall have occaſion to refer to, under · 
others of the Meads ox Pormaiaiens to be in aro ſhall not need 
repetition. wo other Relations collected confirming 
ant oral of (Re Propoſitions : The one i chit of Naber Age, a 


Hiſtory of Jad, Page 6 e 648 ofthe zd Part his Pil On the 29th 
1 ght, in the Sea, there appear d a Flame near Hecla, 
© which gave Light to . Iſland: An hour after the whole Hland trem- 
ed, as it would have been moved out of the Place: After the Earthquake 
< follow'd a horrible Crack, that if all warlike Ordnance had been 8 
© it had been nothing to this Terror. It was known afterwards that the Sec 
| © Het hack twe Looms is the Place, and remain'd 
A Second Purchas has collected out of the Hiſtory of Foſeph Acoſta 
of the Weſt Indies, 200 I. Fart: r divers 
other Circumſtances he takes notice of, I ſhall only mention that of the re- 
of the Sea. ©Upon the Coalt of chile, (fays he) I remember not well 
© In what Year, there was ſo terrible an Earthquake, as it overturn d whole 
Mountains, and thereby ſtopt the Courſe of Rivers, which it converted into 
© Eakes: It beat eee number of People, cauſing the 
© Sea to leave her Place ſome Leagues, ſaas the Ships remain'd on dry Ground 
far fromthe 93 Road, &c. An Example ſomewhat like this hap- 
pen'd lately In the Eaf-ſode s, as I was inform by 2 Letter ſent thence to 
Mr. D. ont London-BYk > The thing is ſhort was this: At a Place, Rout 
7 Days Journey from ce, the Earth trembled about 32 Days; and the 
was, that it raiſed the bottom of a Lake, ſo as to drive out all the 
Water and Fiſh upon the Land, ſo that a Place which. was formerly a Lake is 
mow dry Ground. F 6. 1665, * 
_ neee 
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;z otherwiſe the Whole 
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A Fast 


2 all ſinged and burnt. Alſo there are Places w 


Fuenias tells ns of a new 
1 16, with the like Effects of thaſe I fine 
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Coals 


not time to reckon 
ſach as A in Sicrhn, Yeſuvias im ahi, bne in C 
the Pike in Tenarif, and 
Iſland © The Mount 


lippines, and in ſome of the Aſaurici an Iſtands, and 


in Nicaragya, and all a he Ledge of Mountains in Pers and 
in New Spain and Mexico Wh the Iflands of Pc, diſcover d by Le 
joimng to-the South Continent in A Del Zur : All which 


of 
and are cover'd with Wood and 
merly mention'd, bas an Orchard gr 
Another in the Iſland Qu. 
alſo ot St. 


s REG OI SrtG.ns in the ſearch after this Truth. "There are 
other Mountains, that have but lately as-it were teft to 
grown fruitful. So the new 


Helena, ant Aſcen 


in Zinſc iption 
tomized I have here added. Pag. 
bing of the and of Pons) 6 The 


© feemeth hollow; for that as they pal. over an TU © 


6 ſounderh: under them as if it were a.Cellar. So that it ſeems 
* cesto have holes unde the Earth, whereby it is much 
+ quakes; as alſo all the other Iſlands are; 


© and all thofe Iftands, for the moſt part, have had Mines of — ; 


Arbeugein Sir fair « theft 50 | 
Au bur obe ſbdden' 2 


the multitude of inſtaqces I have met with i 


Ef die. In the Weſt ladies alfo we tt multitudes df Kiamples, 


fon, diſcovered by the great 
and the Faſhions of the Hills to have e er 


there it is a 


ot t umaius 90 
heink, an | Chriſmas Day 679, — Be] 2 Tos and 
T = 
continued alltbat dy i 8 and: 1 
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mner 
and Cinders, orerwbeiming the cicumfhcent Rields and 
killing above 10000 Men, and bürnin whet wes wok eee have 


are as © 


F that in many Places of Tertera and St. Michael, the Smoke | 


© Brunſtone doth ftill iſſue out of the Ground, and the 


© the Water whereof is ſo hat that it will 'boil an 

Fire. Beſides which, the ſhape of the Hills, and 

Ne, 1 do AI 
2 J | 


But to proceed to the Fourth Species 
Head ; and r 
a great acceſs of new: Earth this I have already 
. the newly mentioned Hiſtories: of 
whel of Fields, T 
* eſe Eruptions. I ſhall only add one Inſtance 


2 of Earthquakes u 
— — 


and the Ph:- 
Parts uf 


12 
man 
N | ” T 


where the Bifo at"; 
meds, near the River Plat mn By 


- and then fell with ai rr. 
Three: var 4-4: OS 


— 58 $* 
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a Authbes; 
:4, near the City 6 
Pi in the Azores, Rca 

in one of che lands of 1d, mid 
an borrid Eruption at the ſame time with that in J#v<: The Mount 34" 
vane in Sumatra: Others in the Aalucca Iſlands, in China,) 


many 


owns, and Wor 5, and ph like, by Marerials thrown - 
confirm 


1. Section of 


car 16-— The Relation of 
Ek the Paper of Duſt from that eminent 
Il here annex. nnn "= 
or 

yet further, L cannot paſs e 
; Aſhes, that — woot paſs by» ery men- 
üb abe, Incas 9 


Za — Ades fall 


| ———— thick, in ſome Places more than two, and where 
© above a quarter of a Tard, which buried the Corn- grounds of Maite and 
< Wheat, and the of Trees were broken and fruitleſs, and the Cartel 
7 and mall du tor want of Paſture. For the Sand which rained covered 
* the Fields 30 Leagues one way, way, and above 40 PR round 
© about. they found their Kine dead by ether in ſeveral Herds, 
© and whole Flocks of Sheep, and Herds 21 Swine buried. Hou 

> © ſes fall with the weight of the Sand; others coſt much Induſtry to favethem; ' 
* mighty Thuaders and Lightning were heard and ſeen 30. Leagues about 4 
© requep, It was ſo dark whilſt thoſe Showers laſted, that at mid-day they 
. nw dots ; — 

to gonfirm this ſition ; may at nt ſu {1 

But this. is but one way by which divers things have been buried: tas 
gs pet — I can only at preſent mention, and muſt refer the Proba- 
tion and'Profecution.to- ſome other occaſion 3 and that is, that very many 


bn ry 
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Ty 


great md of 


of Years. He is likewiſe of 


2 Herodotus, that the 
all the Lower Egypt 


, where the ted in his time, was 

en the Sand and þ ud of Nite. |, 

Al which — — — enough evince, that there 
been in very many Parts of the World conſiderable Mutations of the 


— a Parts, 8, ſince the begindiing 3 and that therefore thoſe Places where 
theſe figured petrify'd Bodies are found,; they now ſeem never ſo much 
STE foreign, and from the likely native Places of ſuch animated Bodies, 


Wi 541 + a notwithſtanding beretofore- have been in ſuch another kind of condi 1 
A . * futable_ to the breeding and nouriſhing of them : 3 

yet further, manifeſt, by comparing the other Bias 
r 


. 4 r ' * 


. —— es, has been intermitted for ſeveral | 


2.6 
1. 


2 1th l uper ſicial 
ung placing them below their 'f6rmer ten, in 
raiſed, and in e me We e e 
this Sto be caus d by the fabligihg or finking —_— 3 * 1 
verns, as by the ſtrengt E Fn paſſing rad try ed 
are made underneath : Por ſo greax the — —— I 
that nothing almolF js able to cult their Power of | 
themſelves, and ruſhing' that way which is moſt tefy they Ar along * 25 
fore them Earth, Sa , and Rocks, and Niougt zins and and whatever lies in 
their way, and raiſe t Parts of the Earth whilſt they-paſs ander- 
neath. And if the Parts the Earth underneath are ſo looſe or ebhoxions 
to the Force of the Fire, as to he diſſodged, unleſs the remaining Parts are 
very ſtron and a very u 30 Arche the Earth does eafily tum- 
ble into the Holes Hollows made by the Fire. Now it cannot be ima- 
818d bu but that all thoſe vaſt Congeries of Earth, which I have already mention'd 
tg have been thrown np, and fo create new Iflands and new Mountains, and 
F the like, muſt leave vaſt Caverns below them, to he filFd either with the 
Parts of the Earth that hang immediately over them, or with A: — * 4 8 
ther ſubterraneous Waters, if the Rod of theſe Cauties 
ſuſtain the Earth above them from ſinking. And ſome fit e as Rae 
ſubterraneous Fires, ſeems to me to have, deen the Cauſe of the ſtrange Poſi- 
tions and Intermiture of the Veins of Ores and Minerals in the Bowes of the 
Mountains, w for the _ ey are now found; and eyen- of 
bringing thoſe Subſtances ſo near the Surfac of the Earth, which, from the 
Conſideration of very many Circumſtances, to me to be naturally fitua- 


ted at a 2 greater below within the Bowels of this Globe. And 
hence may be xeffdred a Reaſon of the Figures of theſe Mingrals, and other 
Subſtances with them, and ofthe compoun and blending of ſeveral 


of thoſe Subſtances together, whereby ſome * them are very ſtrangely uni- 
ted and alter d. But this I mention Only by the Bye; and ſhall not inſiſt on 
it, belonging more properly to anoth ead. « To then under this 
General Head, are, compriſed ſeveral Kinds of Effects, differing only ac- 
— Bart ey hn ec ron wn | 


nent, and layi 
Part of the 
firm Ground, a Lake 
ſtances in Natural Hiſtorians. And, to 
mention ſuch as have 
tannia Baconic 
nicle. His Re 
{Ty violent Storm of Thunder and 
*from Londen, the Ground 9 bean to ſink and Three great Elms 
growing upon it, were carried fo 2 the Eatb, that no Part of them 
© could any more be ſeen. The Hole leit (faith the Story) i is in Compaſs 80 
* Yards about, and a Line of 50 Fathoms plummed into it finds no Bottom. 


Alſe 
- 18. 1596. a Mile and half from Weſtram, Southward (which: i is. not 
«© many Miles Nottingham) a Part of an Hedge of Aſhes, 12 Perches 
long, were ſunk 6 Foot.and an half d ; the next . (e - 
< the third morning 80 Foot more at leaſt, and ſo daily. And preſently af. 
© ter, he fays) Moreover, in one Part of the Plain Field, 88 5 ole 
made by ſinkiag of the Earth, to the Depth of 30 Foot at SO 
_ ©Breadth in ſome Places 2 Perches over, and in 1 s or 
© There are ſundry other Sinkings in divers other Places, one of Voot, 
 ©nother of 47, 1 Foot; by means of which Confalion 7 % 
dome to paſs, that where the bi gheſt Hills were, there be the loweſt Dales, 
© and the loweſt Dales are become the higheſt Grounds, &c. 
And again, Pg. 131. he gives an Inſtance, upon his own Knowledge, mach 


" — purpoſe, which lately happen d; namely, * the 8th 1837. 
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A conderable Circumſtance alſo to confirm this 
in that Hiſtory I have mention'd out of Linſehoren, of the 
where he ſays Adee Sher 1 
 Kicher in the Preface to his ae, Chap. ery 
own, D it, and the 
i (lays he) bac eadem hora res æter- 
2 quod Sanckam 
Euphemim d ſitum row el 
Furiſdittiong. ' S K atione velut i e 
memes in terra proftyati tandem ſubſudente Nature paroxyſ; x55 
9 paulo ante memar atum oppidum circumdatum 
ure eden, hora tertia praſertim Czlo rats mira & in- 


Diſſipat « 0 paulatim nebul 
pi r . 


uns Fommes yi de inſolita.res eventu nonnibil cert; n . enaryare poſſent, fed for- 

midabilis caſms tameq; ſtrag is nuncium non re imus, &c,---- Nos itiner; Men- 

tes Nicaffrum, Amanteam, Paulam, Belviderium tranſcuntes nit aliud ad 200 

| Millen paſſuun niſi 3 Urbium, caſtallorum, ſtrages horrtdas refer ima Tlomi- 
min, 4 tampa pal am ibus Os pre timore veluti exareſcentibus. - "That 

4 2 time happened a thing worthy never tbe forgotten, rae 

8 9 Subverſion he” famous Ton, cal d St. Euphemia: was ſituated at 

1 © the kde of the Bay under the jariſdiction of the Raights of Malta. When 

© therefore we. had come to Lopiz, almoſt dead from the vehement ſhak- 

765 of the Earth, and. Aying proſtrate on the Ground, at laſt the Poroxyſm 

Nature remitting, caſting our Eyes towards the Neighbouring Places, 

we law the forementioned Town cacompaſſed with a great, wonderful, and 

_ © unuſual. Cloud, which was ſeen by us three times, eſpecially at Threc- a-Tlock 

Din the Afternoon, che Heavens being clear. This Cloud being, by degrees, 

* © diſſipated, we - ookd forthe Town, but found it not, a g Lake (to 

* our wonder) appearing in the Place of it. We ſou ht for Perfon- or 

to give us ſome certain Account. of this val Event; but could 

© 2 * en ng ou this dreadful Accident and great Deſtru- 


ney, paſſing by Nic Amante 
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des and. Caſt ad othig horrid 

2852 A. and, as it were, dead and 
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out and fwallow'd up Houſes cad Tires, But about 


7.Da 1 
1 where were at that time 3 or 4 Dutch, 2 


they and the Natives 


855 


6 relate, That in the Market Place the Earth trembled about 32 Days 
Nights, without Intermiſion. At the latter end, in He Market- 
6 Ground turn 

Days and 


gd as. Duſt in a Whirlwizdd, and fo contin 
and fwallow'd up ſeveral Men who e 
* funkand round with the Fas in a 5 

« Earth worked and caſt up a a great Fiſh bi 

1 whick-the People caught: But the Concluſion of all was, that the 
Earth with 300 Houſes, and all the Men, where nom appears a large 
* Lake ſome Fathoms deep. 


< of Fiſh, wü in theſe 32 of the Earthquake up all her Fiſh on 
dry Land, where might have herd many, which. had run out of the 
. — 3 Land, and there died; But when the other great Lake ap- 


er dried up, and is now-firm Land. 


— alfo we have 2 other e "I later and 
ſome nearer. Near Dart: Chiltrey, in his Britannia Bacen- 
1 the Rarities o the Bi 


k of Durham) are three Pits, 


L Kettles. Theſe are — 4 to come of an Ea wake, o that * 
© Anno 1179. For on Chriſtmas Day, fays our Chron 

* is this Place, the Ground heaved op aloft like a Tower 
» : all that Day, as it were immorable, till Evening, and 5 and 
very horrible Noiſe, and the Earth ſwallow'd 5 
Face 3 deepPits. The ſame in the Sefftion of 8 
KEaſt kram is a Meer, Sr 32 . 
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and ſo wb ner) 


_ ſame 
© Two.Miles 
ned op of 


opt 


ee. e 


« Ald with Water. Pliny alfo, in the 8th = ang 5 bis his 24 


Hiſt. records a like Inſtance. Max & in bis Montem Epogon cum repente flant- 
ma ex eo emicuiſſer campeſtri aquatum planitie. In eadem oppidum hauffun pro- 
fands aliog; motu Terre Sep many emerſiſſe. Et alis provolutis Montibus i 
extitifſe' Prochytam, &c. * Preſently the Mountain E (when ſuddenly a 
Flame had ſhon out of it) was Jevelled with the Plain; and in the fam 
© Plain a Town was ſwallow'd up into the Deep, and by another Motion 
the Earth became a Lake. r 
© tumbled down, the Iſland Frochyra aroſe, &c. 


4 75 Sea alſd in Paleſtine, was the Production of a moſt terrible 


Ain See of thoſe Four Cities, Sodom, Gomorrha, Zebgim and Adma, mentian- 
ed in ſeem ſomewhat like that Thave andy related out of Kircher of 
There arè a multitude of other Inſtances which I could br 2 
L Read. of the ſinking of Mountains and Hills into Plains, and all 
Of which Pliny gives ſeveral Inſtances, in the go, 91, and 8 ok 
Book. The Pico i he Aaluccas, accounted of 
of Ten was ie Earthquake vite ſwallow d 1 
Barth, and left a Take tn its Place. Fe Stron 
kes reduced to almoſt half their former Heigh t. 
Mountains of the Andes. in Chile, were by an 
fraliow'd up and e I could ad. 
faral Cata Þ of many Towns, and other Places of Ar 
to ſhew this kim alſd of Mutation in the fuperſiial f. 
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About a Mile from this a was a Lake "4 | 


e warm (hot, fays Pip wonderful deep, call'd Hell- 


fell in wick a 
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quake, and a Fire nt from Heaven: For, methinks, the 1 of the ſad 


1 Inland; Parts ; but 9 


the Surface of the 


. © Ttruin'd a great 
C of the Sea, as it 
KFEarthquake; ſous 


© and to run near 2 


Now, 
ces to pro 


up by an Earthquake into the Sea. And tis not unlike- 
by, but that moſt of thoſe Ulands that are now appearing, have been either 
own up out of the Sea by ions, ſuch as the Canaries, Azores, St. He- 
lena, &c. which the Form of than, and the Vulcanes in them, and the Cin- 
ders and Pumice-ſtones found about them, and the frequent Earthquakes they 
aretroubled with, and the remaining Hills of extinguiſſid Vulcanes, di all ſtrong- 
zue for: Or elſe, that they are ſome of them at leaſt ſameRelicts of that Great 
land which is now not to be found; and yet we have no Records hereof. That 
there is as great Thequality in the Bepth of the Sea, as there is in the Height 
ar the Land, the Obſervations of Seamenz*experimented by their Sounding | 
Lines; do ſufficiently inform us: For Hills, we have deep Holes; and for 1 
Meuntzüns and Pikes, Abyſſes and Malſtroons: And that theſe muſt have in . 
all Ages been filling with n Earth, tumbled by the Mation of the {1 
8 to the loweſt Place, is N le; and fo they 
3 . 


Waters, and 'rowling to 
would in time have been filld np, had not Egrtbquakes, by, their Eruptions 
and Tüfnblings, created new Irregulariti therefore that there are 
fnFfach Places, is an Argument, that there have, of later Ages Earthe 
quakes in ſome of them. Of theſe I hall mention que or two Inſtances, which 
4 meet with in Voyages, and Relations of Travellers. 1 4 
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as particularly that of Linſchoten of the Earthquake in the Terceras, and that 
of Foſephus Acoſta, of the Earthquake upon the Coaſt of Chile. And there are a 
multĩtude of others I could here ſet down, but I ſhall only mention ſome of 
them. © Soon after, (ſays Joſephus Acoſta, in the fame place I mentioned be- 
© fore) which was in the Year 1582, happened that Earthquake of Arequipa, 
which in a manner overthrew the whole City. And a little before in the ame 
place, he tells of a terrible Earthquake in Guatimala, in the Year 1586, 
_. which overthrew almoſt all the City, and that the Vulcan for above ſix Months 
together continually vomited a Flood of Fire from the top of it. And a lit- 
tle after, the ſame Author, in the ſame place, ſays, In the Year of our Lord 
* 1581, in Cugiano, a City of Peru, otherwiſe call'd the Pear, there happen'd 
* a ſtrange accident touching this Subject; a Village calPd Argoarges (where 
many Indians dwelt that were Socerers and Idolaters) fell ſudenly to ruine, 
' © ſo as a great part thereof was raiſed up and carried away, and many of the 
Indians ſmothered ; and that which ſeems incredible (yet teſtified by Men | _ 
© of Credit) the Earth that was ruined and ſo beaten down, did run and ſlide — 
up the Land for the ſpace of a League and a half, as it had been Water or | — 
Va melted, fo as it ſtopt and filFd up a Lake, and remain'd fo ſpread all " 
© over the whole Country. | | _ 
Nor are there wanting Examples of this kind even in this Iſland.” Mr. CH. | | | 
. Frey in his Britannia Baconica has collected ſeveral out of Cæmbden; as that in — 
Herefordſhire, * Where, in the Year 1571, Marcley Hill in the Eaſt part of 1 
© the Shire, with a roaring noiſe, remov'd itſelf from the place where ſtood, _ 
* and for three Days together travelFd from its old Seat. It began firſt to ca 
take its Journey Feb. 17. being Saturday, at fix of the Clock at Night, and | 4 
_ © by ſeven the next Morning it had gone Paces, carrying with it She 
© 1n their Cotes, Hedge-Rows, and Trees, whereof ſome were 5 
and ſome that ſtood upon the Plain, are firmly growin —_ the Hill ; 
© thoſe that were Eaſt were turned Weſt, and thoſe in the U were ſet in 
© the Eaſt ; in this remove overthrew Kinaſton Chappel, and turn'd two > 
© High-ways near a hundred Yards from their old Paths: The Ground that 
* they remov'd was about twenty. fix Acres, which gan itſelf with Rocks #2 | 
5 an 2 bore the Earth before it or * 1 Ras 1 any 4 
. * ſtay, leaving Paſturgge in places Tillage, Tillage overſpread | 4 
with Falmsge. Ey, ona} * its parts, it mounted to a 1 
* Hall of twelve Fathoms high, and there reſted after three Days travel. 
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| Terra memoria mortalium CENA not is 
4 tne notte rab. *© Thegreateſt Farthqtike — 
1 emory of Man Wet is ER of Tiberius Ceſa#, twelve Cities of 
. * Andagai 


. 
| ſemel (ſays — dra : "0; 
" 1 er, nes recedemeſe; 


, & tnatoruns thultitudine : Eo — A omnes 2 2 animlia per- 
| A a fuerant exanimata ſunt, anno ante Sociale bellum. Quo baud ſcio 
an fimeſtius ipſi terra Italia fuerit quam Civilia. Nos minus mirum oftentum & 
#oſtra cognovit etas. Anno Nevont Brine s Supremo, ſicut in rebus ejus expoſuimus, 
frat olesſq;,, intercedente via publics in contrarias ſedes tranſgreſſis, in Agro Marru- 
cin 2. Veftis Marte li i Romani res Neronis Procurants. Thus 
Sumd. There happen'd once (which I found in the Books of the * 
Learning) within the T Territories of Modena, L. Martins and S. Julius, be- 
«ing Conſt sa great r = Earth; ; for 8 Hills encountred each 
ing one with a great craſh, and retiring again, a t 

þ Flame 2nlf Saivak in the Day-time Iſing out from — 1 
6 Sky, while a great many of the Roman Knights, their Friends and Travel- 
© lers beheld it from the 8 Road., With this conflict and meeting to- 

© gether, all the Country Houſes were daſht to pieces, many- Animals that 
were between them periſh'd. This happen d — the Social War. I 
© know not whether it were not more to aly than the Civil-Wars.” 
© No leſs a wonder was that in our Ape, in the laſt Year of Nero (as we have 
© ſhewn in his Acts) when Meadows and Olive-Trees (the publick Road lying 
© between them) went into the Gy 8 in the Marrucine Territory, in 
© the Lands of Vectia Marecllus, a ht, Procurator under Nero. 

There are many the like os Foray to be — wich in Authors, of the pla- 
ting Parts perpendicular or inclining, which were before horizontal; 1 the 
turning of other parts upſide downwards, of throwing parts from place to 
place ; of ſtopping the Paſſage of Rivers, and turning them another 1 8 
of Rvallowing ſome Rivers, and of producing others a new; of chai | 
Coun from Barren to > Fraitful, 1 from Fruitful to Barren ; of ma 
ſlands to the Continent, and ſeparating parts of the Continent i into I- 
lands. There are other Relations that mention the vaſt ſpaces of Ground 
that have heen all at once ſhaken and overturned, ſome of five Hundred Miles 
in len and a hundred and fifty in bredth. Of the communication of Vul- 
canes (which are as it were the Noſtrills or conſtant Breathing places of theſe 
Monſters) tho? plac'd at a very great diſtance one from another by Subterra- 
neous Caverns. Other Relations furniſh us with Inſtances of the Sub 
they domit out; fuch as Pumice Stones, and ſeyetal other fores of calcin'd 
melted Stones, and Rocks, Aſhes, 88 hot Sulphur, Vinws, © 
—— and various other Subſtauces. 
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notice in certain very high Cliffs tongs he Sea ſide; where the Hills ſerm- 


ed, as it were, « 
e down into the Sea, and the other half, as it were remain 
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amin, in urbils main . 
— vit ium nunc illa. 122 
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innoxium 2 on homines ds os brevis & 

Nr . rerum Litera & ipſum mare in ſervitutem fativenit. 
omittimus bona fort & falicitatem (cis ex 
eft levitas) habitur am . 1 
. omnia promittentibus a eg fp 4 quod Ramus 
non eſſe. Nehue enim Campanie iſtud aut Ac baia, ſed mmi 6 vit ium eſt, 1 
ay trend & exc reſolvi ; & ſimma manere partibis ruere. Which ko 
I Engliſh thus. are ſubject to the ſme chance; tho? they are © | 
0 — yet moved, n for we err, if we believe an any part of 
the Earth excuſed and free from this hazzard ; all are ſubject to the fame 
© Law; : nothing is made by Nature fo fixt as to be "uamoveable; ſome ſink at 
one time, ſome at another: And pe; Bon the Cities, now this Houſe, nov 

« that Hou ns teottering 8 great Face of the Rafth, 


© the former Year Achaia and Macedonia felt it now Campania : Fate 
round, and repeates what it had long before ated : It brings ſome | J 
often on the Stage, ſome ſeldom; but ſuffers nothing abſolutely free and | A 
© untouch'd. Not we Men only are brought forth ſhort Liv'd, Fall Beings: 
© Cities, Countries, Shores, nay che Sea itſelf are the Slaves of Fate. Why > - 
1 there re do we flatter our ſelves that the gifts of Fortune will ſtick byus, | - 
. SS that 5 ineſs will obſerve any Rule or Meaſure, Happineſs the moſt | 
| 1 humane Things ? They that — ts to themſelves all things | A 
L m_ S never think that the very Ground we ſtand on is it ſelf utifixr. 7 
Nor Was = the frailty only of Cam mpania or Achia, tis the ſame in all | — 7 
© Soils and Countries, to be looſely join d and compacted, but eafily and by. 1 
b - many y ways diſſolved; the whole remains while each part changes and finks : 2 
into Ruine and Alteration.” 2 
Thus we ſee all Countries in the World are ſubject to theſe Convulſions, 
but thoſe moſt of all that are moſt Mountainous: Such are uſually all the Ser 
Coaſts, therefore Pliny ſays, That rhe Alps, and Appnnine Mountains have 
very, often been troubled with Earthquakes. AMaritima autem mizime quati- 
untur (Hays he) nec montoſa tali malo carent. Exploratum eft mibis Alpei Appenni- | 
numg; ſepins tremuiſſe. Martine places are moft ſhaken, nor do the Mountain- 1 
ous eſcape, for I have often found the Alpes and Apenrines tremble. — 
For ok probably thoſe that are moſt Mountainous, are moſt Cayernous un- 2 
derneath them; to countenance which * remember to have taken 


cleft „the one half having beth probably 1 = 


1 the Water, for almoſt the whole 5 gon, Bred 
which, by ſeveral Circumſtanc d to lg made be 
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Place of e S thoſe prodigious Fom- 
7 infend not here to amine the cauſes 


ang cr NON Effects, nor of their remainintp 
being ſufficient, for. my 7 1 — — 2 to 
ſe extraordinary 
e they have been hereto- 


many Ages ; and that 


y here they have NOW ceas 
they have lately happen'd in where we have n Hiftory that does af- 
fu us they haye bee hereto That they have tut d Plains into Moun- 
tains, and Mountains into Plains; Seas into Land, and Land into Seas; made 
Rivers Shirt thers were none before, and ſwallowed up others that formerly 


| werez made and deſtroy d Lakes, made Peninſuls Iſands, and Iſlands Penin- © 


ſulas; vomited up Iſlands in ſome places, and ſwallowed them 
overturn'd, tumbFd and thrown from \ to place Cities, _ Hill 
&c. cover d, burnt, waſted and chang'd the ſuperficial Parts in others — 
many the like ſtrange Effects, which, 1 —— the a of the World, have 
_... wrought many very great changes on the ſuperficia! Parts of the and 
© © have been the great Inſtruments or Cauſes of placing Shells, Bones, Plants, 
| ; -» 1 Bay the like, in thoſe places, where, with much aſtoniſhment, we 
find 12 
Concernin the Viciſſitudes that places are fubje& to, in relation to Earth- 
abs 1nd a memorable Paſſage ſent by Paul Ricaut Eſguire, now Conſule 
Smyrna, Dated Novomber 23. 1667. 6 Conſtantinople, ſays he, is not now ſo 
*. ſubject to Earthquakes as reported in former times, there having not hap- 
p pen d in the laſt ſeven Vears, in which I have been an Inhabitant there,above 
one of which I have been ſenſible; but within theſe twenty Days in Smyrna 
ö fell out an Earthquake which dangeroufly ſhook all the Buildings, but did 
_< little or no harm; the Ships in the Road, and others at an Anchor, about 
© three Leagues from hencę, were ſenſible of it. It is reported that this 
a © City hath been already ſeven times devouged by Earthquakes, and it is pro- 
pheſied, that it ſhall be ſo again ſo ſoon as the Houſes reach the old Caſtle 
n the top of the Hill, on the ſide of which remains the Ruins of the old 
1 * and the Tomb of St. Polycarpus, St. John's D ſtill preſer wd by 
1 the Greeks in great Veneration. 


wn nt . 


the nies o of Another Cauſe there is which has been alſo a very great Inſtrument in the 
other ceuſe of promoting the alterations on the Surface of the Earth, and that is the motion 
* alterations on of the Water; whether caus d If. By its Deſcent from ſome higher place, ſuch 

the Eartb. as Rivers and Streams, caus d by the immediate falls of Rain, or Snow, or by 

| the melting of Snow from the ſides of Hills. Or, 24h). Iy the natural Mo- 
tions of the Sea, ſuch as are the Tides and Currents. 3aly. By the ac- 

cidental motions of it caus d by Winds and Storms. N each of theſe we 

have very many Inſtances in Natural Hiſtorians, and were they ſilent, the 

conſtant Effects, would dailx ſpeak as much. The former Principle ſeems 

to be that which generates Hills, and Holes, Cliffs, and Caverns, and all 

manger of Aſperity and irregularity in the Surface of the Earth; and this 

is that which indeavours to reduce them back again to their priſtine Re- 

ity, by alin down the tops of Hills, and filling ap the bottoms of 
Pits, which is indeed conſonant to all the other methods of Nature, in work- 
ing with contrary LEP a Heat and Cold, Drinefs, and Moiſture, 
'Leht and Darkness Ce. by which there is, as it were, a continual cireu- 

lation. Water is mY in Vapours into the Air by one Quality and precipa- 


ted down in drops by an other, the Rivers run into the Sea, "Tod the Sex'a- 
gain ſupplies them. In the circular Motion of all the Planets, there is a di- 


from the Sun ur Center, 
and 


A them indeavour to recede 
= | 1 
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* politory) was found laſt Year 166. on the Sea Shore, | 
© rerton in Norfolk; it was 1 near pt the CU YE two 


5 3 Loads of Earth down by the rage of the 
r Barth being ane whos * 


conſiſt not of . 
2 hat it 8 the „ vas 
8 found near the Cliff and Ae b. for if out of 80 a 
© Have been whiter. Upon Coaſt, but as L take it, nearer. 
© rough, divers great Bones neo fri ſaid to ove — Nr en 
jaw con Teeth of a d ſomewhat j 28 
that have bee Sang 5 ghd Calf baveh — the falling of: 
© Glif, where the outward Cruſt is fallen off, it clearly reſe wes e.B 
© of Whales, and pews Catacrnes, Anjeals, comparing wi the, 
* Bongzof a Whale which was cat po n the Coaſt near Wall, 94.91 
© have by me, the weight whereof is'5 s Thus 7 2 2 
For To this may be added the —— or the 
11 or the Hippopat amis Teeth D in the W Bae, N. OI. 


P but they have iu al robebility beg of 
as long ſtanding as the World. 80 "tis Er have been ſeye- 
ral viciſſitudes of changes wrought upon the ſame part of the Earth; it may 
have been of an exact ſpherical Form, with the reſt of the Earths or Planets, 
at the Creation of the World, beſpre the eternal Command of the Almighty, 
that the Waters under the Heaven ſhould go to their place mhich ebe er 
ver d the Earth, fo as that it was abegrof x, dxalagzwases X, gde fene 
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thick ſhellof Water which environ d jt on every SE "then in al 
babilit created of an exact Spherical Fi ſo the Waters Fer 
themſelves lighter than the Earth, muſt eq pread themſelves 7 . 
whole Surface of the Rarth) and where the 1 — Lord moved 
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into the Portes of others; petrify the Subſtance of another 
the Dirt and Subſtances which have ſoaked Into ube —.— 
ſort inth & Kind of Brick; rot the Parts of others, and canvert 
x Nad df Dirt or Madd Earth ; and Id act variouſly. and 
T4 thoſe Subſtancet, according 
ns ren; wi 
ments ca a 
fakon of the and by anlaediate application, and long cantanu- 
ance and digeſtion, as 1 may call It, Mis Laboratory of Nature, transfermad 
into other Whſfatices, and exhibir all Thoſe ad mirable Phænomena mentioned 
by. chat &#ther, whereby Re befy'd Bodies are transfotimed, ; Nor is it i ſa 
much co be wondered at, That ſuch Subſtances as —— 
expoſed to the Viciſſitudes * the Air and Water, are quickly corru 
conſumed, and many of them much ſooner if buried in the Earth) Fancy af- 
tet 1 many Ages perhaps, remain intire, — pigs doc ye 
znd permanent than if they were newly cut domn. Since if we: conkider! the 
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dd Towers have ſunk into t | judge of thoſe vaſt 
Stones in Selby! Plain, and we find conſtantly Ulimokt in AM Stone-Monn- 
ments placed in Church-xards, and in all old Charches mileſs placed on a - 
very high place, and'founded-on ſome Rock. The Cauſe may poſſibly: have 


and Towers have ſunk into the Earth. And the like. we 


| t Influence where the Earth is very ſoft, or -/ and 
— of thoſe Trees which are found in b 'Pungy; yew 2 
ried, by having been either felFd, or blown dom by Wind, or: wand deten 


by ſome Inundation well impregnated with mineral Jufers, and: ſo'thad@hea- 
vier than the ſuhjacent ' Barth, and ſwallowed into/It. c Several "of ie "for- 
mer Relations do. indeed prety well agree with this" Hypotheſis; and 1 am 
very apt to think that where the Surface of the Earth has not been much al- 
ter d ſince the Creation, if any ſuch there be, if it were ſearchd intu it would 
be found that the lighteſt Parts, lye next the Surface, and fo heavier in lower 
which makes me imagine that the natural place of Minerals is very 
degp unde the Surface of the Earth, and (poſſibly) to be found under e- 
very ſtep of Ground; were ſearch made under it to a ſufficient depth; and 
that the reaſon why we find it ſometimes near the Surface of the Earth, as in 
Mountains, is not becauſe it was there generated, but becauſe it has been . 
by ſome former Subterraneous Eruption (by which thoſe Hills and Moun- 
tains have been made) thrown up towards the Surface of the Barth. And as 
Gold is the heavieſt, ſo it is the ſcarceſt of all Mettals./ And I do not at all 
queſtion but that there 'may be other Bodies or Mettals as mach heavier 
than Gold, as Gold is then common Earth. To make theſe Conje@ures'the 
more probable, ſee what Sir Philiberto Vernatti writes from Bataviz in 
Eaft-Iniges, in anſwer to ſome Queries {ent him by the Royal Society. I 
© have often (ſays he) felt Earthquakes here, but they do not continue long» 
© In the Year 1656, or 57, (I do not remember well the time) Batavia was 
© coveredin one Afternoon about two of the Clock, with a black-Duſt, which 
© being gathered together, was ſo ponderous, that it exceeded the weight 
© in Gold. Itis here thought that it came out ofa Hill that burneth in Sumatra 


© near Endrapeor. 52 
Theſe fiery Eruptions in all probability come from a very great depth 

and, with a great violence; and poſſible even that golden Powder that is 

ſometimes thrown up may have ſomewhat conduced' to the cauſe of the v io-·l K [ n 

lence of it. We know not what Method Nature may have to n 5.6 

Aurum Fulminans of her own, great quantities of which, being any ways heat= + 

ed and ſo fired, may have uced the Powder. However, whether ſo or , 

not, it were very well worth trial to examine, whether the Flower that may po 

be catch'd in a Glaſs Body, upon fulminating a quantity of ſuch Powder: gra- 

dually by ſmall parcels, would, by being ordered as common Gold, make a- 

gain an Aurum Fulminaxs : Or whether this Fulmination, which is a kind ofInfla- 

ming of the Body of the Gold, does not make ſome very conſiderable altera- 

tion in the Nature and Texture of it. Since we find that kind of 


tion, to wit, inflaming or burning does conſiderably alter the Texture of all 


other Bodies ſo wrought on. This only by the way. _ 7 5 * 
| | ; 5 : 72 oa . The laſt Argue a 
e 6th Pro io 1 ab , — 
parts of the Surface of the Sake Sow 


on, and 
ſeems the ſtrongeſt and moſt cogent Argument of all is this, That at the in the Earth. 

of ſome of the higheſt Hills, and in he bottom "of -ſome of the deepeſt 
Mines, in the midſt of Mountains and Quarries of Stone, &c. divers Bodies 
have been and daily are found, that if we thoroughly examine We ſhall find 
to be real ſhells of Fiſhes, which for theſe following Reaſons we conclude to 
have been at firſt generated by the Plaſtick faculty of the Soul or Life-prin- 

ciple of ſome animal, and not from the imaginary influence of the Stars, or 

from any Plaſtick faculty inherent in the Earth itſelf ſo form d; the ſtreſs of 
which Argument lies in theſe Particulars. "0 8 | 


Li11 * 


Firſt, | 
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4th. Proof. 


2 Vegetables, 


Claws are more liable to the univerſal Menftruum 


e be Figure or hays mth de D 


C chi 
always aims at an end, to make two Bodies exattly.of the. ſame 
1 Figure, and one of them to be wholly uſeleſs, or at.lealt with- 


out any — — any plauſibility imagine. Shells of Ani- 
mals, to. eur manifeſtly. appear «o be done with teſt Coun- 
cel and Deſign, and ——— — both for the Conve 
nience and Ornament of that Animal to which it belo that the pai 
ticulat Structure and, Fabrick of that Animal was capable 88 
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the Shells of Fiſhes, will be nothing but the of 

D fects of Nature dey one Ig 

14 her Gravity. But this perhaps E. 
it it be thoroughly conſider d, there is much pe oy in 


ſr "ah 


Next therefore, Wherever Nature r peculiar Forms and Sub- 

* — we ſind that ſhe always joins the Body ſo fram d with ſome other pe- 
culiar Sabſtance. Thus the Shells of ; © = buy whilſt they are forming are 
join'd with the Fleſh of the Animal to which they belong. Pecilliar Flowers, 
Leaves, and Fruit are appropriated to peculiar Roots, whereas theſe on the 
contrary are found mixt with all kind ef Subſtances, in Stones of all kinds, 
in all kinds of Earth, ſometimes expos d to the open Air without any co- 

t that they were not gene- 


"That at poſt — -q 4 _—_—— py bab 

in that e t very probably they have been 
and difunited from the Bodies with which they are now 

mixt, and that ny — not formed out of theſe very Stones or Earth, as ſome 


a but deriv'd their Beings from ſome preceding Priaciple. 


Fourthly, Wherever elſe Nature works by iar Forms, we find heral- 
ways to compleat that form, and not Break off abruptly. But theſe Shells 
that are found in the middle of Stones are moſt of them broken, very few 
compleat, nay, I have ſeen many bruiſed and flaw'd, and the parts at a 
diftance one from another, which is an Argument that they were not 
in the place where they are found, an in that but that 
e been diſtin& and diftant from thoſe Subſtances, and 
y placed, broken and disfigured by chance, but had a preceocing 
more riodle Principle to which they ow'd 1 Form, and by ſome hai 
were caſt into ſuch places where they were filled with ſuch 
> — cnn in tra& of Time have condenſed and hardened into Stone: This, I 


think, any im — Examinerof theſe Bodies will eaſily grant to be very prob- 
able, 2 If he take notice of the Circumſtances I have already menti- 
* ed, that there have been preceding Moulds, and 


if it 1232 
Stones do not owe their FJ - > to a ick or 
— | in their Subſtances; why might not theſe be ſup- 
* well as other Bodies of the ſame Shape and Subſtance, 
r ROTS nor can imagine for what. 


i theſe be the a ___ FR Why does it not imi- 
tate ſererandther of its own $? Why do we not dig out of Mines ever- 
as Graſs for inſtance, or Roſes of the ſame Subſtance, 
Colour, Smell? &c. Were it not that the Shells of Fiſhes are made 
2 dug, Subſtance which is not pete corrupt and decay. Where- 
as, Plants: and other animal Subſtances, even Bo Horns, Teeth and 
Time. Tis ble 
therefore, that the fixedneſs of their Subſtance has preſerved them in their 


priſtine Form, and not that 9 plaſtick Principle has newly generated 
421 them 
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E have alfo given divers Iuſtances, and t 
emory of Man, where tis hot in the leaſt to be 
doybted but that there may be found ſome Ages hence ſereral Shells at the 
tops of thoſe Hills there ge ; and as little, that if Quarries of Stone 
ſhould be hereafter di in thoſe places, there would be found Shells in- 
with them; and were they not beholding to this inquiſifive and 
learned Age for the Hiſtory of that Eruption, they might as much won- 
how theſe Shells ſnould come there, and aſcribe them to a plaſtick Fa? 
or ſome imaginary Influence, as plauſibly as ſome now do. I have Als 
ſhewed, that Water and divers other fluid” Su may be, in track of 
Time, converted into Stone and ſtony Subſtances; ſo ſuch Liquors be: 
netrating the Pores of theſe Shells, and eſpecially if they be aſſiſted by th 
benumming Steams that ſometimes iſſue from Subterraneous Erruptions, may 
very much contribute to the preſervation of thoſe Shells from Corruption 
crumbling to Duſt under the cruſhing Foot of Time. Beſides, that the Shells 
themſelves are ſo near the Nature and Subſtance of Stone, that they are lit- 
tle ſubject to the injuries of the Air or Weather; ſo that theſe ſmall py | 
dal Houſes of Shell-Fiſhes ſeem not leſs laſting Monuments than thoſe vaſt 
piles of Stones erected by the antient Inhabitants of Ege, which outyye 
all the more curious Fabricks of Grecian and Roman Architecture both for the 
Antiquity and nt Continuance. Nor do they exceed the Works of 
Architects for laſting only, but for Ornament, for Strength, and for Con- 
venience. | | | 
Nor if all theſe Bodies have been really ſuch Shells of Fiſhes as they moſt 7 
reſemble, and that theſe are found at the tops of the moſt conſidera 
the Andes, the Appennine, a: 


2 — 3 — — of note, and that 
tis not very probable that they were carri ither by Mens Hands, or 
by the Deluge 2 or by any other more probable way than that of 
Earthquakes; a very © ici | 
the Earth have been very chang' att += 
Mountains have been under the Water, and conſequen 
parts of the bottom of the Sea have been heretofore 


confeſs 1 . few Iaſtünces TED de e ee 
Alis, agu ſume others that 11) hawt :already; mentiond; yet: tis 
„ that whenſderer un Barthquake: iniſes up a great: peer! of 
Barth. 3 3 it ſuffers another du fink in andther place; for Gry. 
that will not — ſpace to remain unfilPd” under ſd; 
 fo/thrown- up, be 
. mo it: In which 


ae n Srnich —— Reaſon preps 

Veins and Cracks of ſpeckled Marbles and other Stones, of the form-alſo of 

che Veins of prays meg, Clays, -&c. of the Earth, and of their ſo mixing 
of. of Mettals in Mountains and other Mines, &c. but 

Bye, becauſe I refer what 1 rag to. 


bi * 1 . _— 
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vevduble, . That 
divers of theſe Tranſpoſitions and Metamorphoſes 
here in-England : Many of its Hills have probably 
the Sea, and divers other parts that were heretofore 
! nd Hits, have:fince/been covered with the Sea. Of the lattet of 
fe 1 han n many:Igftances: already, and that which makes the ſirſt 
probable, is the great quantities of Shells that are found in the moſt Inand 
| Parts.of this Wand z inthe Hills, in the Plains, in the bottoms of Mines and 
in the middle of Mountains and Quarries of Stones. Of this/ kind are thoſe 
Sh which any ingnifitive Man may find gr 


the Dan 8 — . that 1 3 to make 
Propoſtioncon- fie very pro 


very Body 
ind may R 
That the Ka Snail St C 
 Sland, have been the Shells- of Fiſhes, I hope the Arguments I have 
may ſuſſice to evince. As alſo, that thoſe Helmet Stones (of w 
fort-I my ſelf have found in many places of England, and others have — 
niſh'd me with many more found in other. parts of it) are men 
fillings of the Shells of a fort of Echini or Egg Fiſhes. . a8-4i:51 
Now tis not probable that other Mens Hands, or the general 
1 which laſted but a little while, ſhould bring them there; — 2 imagine a- 
_ ( ny more likely and ſufficient way than an — which might hereta- 
AY + fore raiſe all theſe Iſlands of Great Britain and Freland out of the Sea; as it 
= did heretoforeg; of Which I have already mention'd the Hiſtories ;. or as it 
| | lately did that Iſland in the Cararys and Azores, in the fi . 
_ 9 are yet aliye to teſtiſie the Truth and Manner of it.: ibly England 
. and Helaud might be raig'd by the ſame Earthquake, by which — 
_— we will believe Plato, was funk. And I doubt not but any i tive Man that 
m=_ nt opportunity of traveling and examining ſeveral of the Mountianous Parts 
3 Cliffs, and of the Mines, Quarries, and other ſubterraneous Parts” of 
FE will meet with a great many other' Ar 


guments to confirm this Sup- 
tion, beſides thoſe I have 2 up alled — But thoſe I hope may ſuffice 
the preſent to excite Men to this „which was the chief reaſon bf 
this 3 And _ makes way for the e 
1 which is roa i. 
1 "I ; * 1 1 vd 
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- of formerly nad Bodies and Shells are found at 
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Ran Motion, bet that it does move round that Pole 2 
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and & little to the Weſtrrurd even For Englaid's IT 9 | 
gener to the. French Kin age 1 Meridian, Monteu Pu 
| 1 27 cas in the leaſt alent 20 it 
1 ny, of thole Argiments thaf he alledges, but 1 do rather think that 

them do ma his Hy is; yet is noe agel te bur 
that 4 very ear. Fart ike altering the' Center of wap may ate alter 
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we muſt be fain to make uſe of other helps than 
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and 'Hrſtorijes u ill be pertine the determination of theſs Queries: ' | 

And it order to determine the Poflibilicy or Iopoſlibility'of this Matter, I L. U bcrber rhe 

touſd wit it were well conſidered furtliety/whether' the Superficies" of c Or e e, 
cean-begqualliyiſtanr front a Central Peigt in the Bowely uf che Batchy and 4, {om 6 
whether put py es rag to theSurface thereoſ beſides choſeof evbry be Concer. 
ba gle its Poles, do tend to any other Point of irs Axis; andif 

ſhould. be found more than one Point, then what ate the limiting or 
terminating: Points of a Line of ſuch Points; that is, at Mat diſtance they 

muſt be ffn one another, or from a Cuntral Point? This I menitiehfd tn 

two of my preceding the one read about ten or twelve Teatt finde, 


and in the other. about two Years ſinct; in both whick I iiideavour'dt fhew 7 
that the form of the Earth was probably ſomewhat flatter towards the les 
than towards the EquinoQial, fiace which I have met with ſame Obſervations 
that do ſeem to make a probability in my Cotijecture and Hypotheſs. 


_- Theuſmipodes:were once thought a. Chi length of time hath made tat 
notion more reconcileable to Senſe and Regſon ; theſe may poſſibły at firſt 
hearing) a much more extavagant, and Time that brings all to 
may poſſibly evidence them to be nothing but Chimg@#'s; 1 will not prü- 
judge, nor pre<poſſeſ@ but leave them to their Fortune. However it were 
deſrable by the Experience and Inquiry of a ſhort time to difffatch and hä - 
ſten the Growth and Ripenings of the Productions of Nature, ſince the Rx- 

tence and Duration of a Man, whether he looks forward or buckward, 1s 
very ſhort in compariſon of what ſeems ſite for this Determination; bis 

Sight is weak and dim, his Power aud Mach much ſhorter;- yet may ar be 
worth conſidering (tho? he cannot lengthen or prolong his limited time ei 
ther paſt og tocome), whether by Teleſcopes or Micreſedpes he may not fer 

ſome hundreds of Years backwards and forward,' and diſtiagaifly by fuck Mi- 

and Teleſcopes Events ſo far · diſtant both before and behind himſoli 

in time, as if eloſe by, and now preſent?” And whether by; Inſtruments he 
may not extend his Power, and reach things far above his Head, and far: be- 
neath his Feet, in the higheſt parts of the Heavens, and rhe loweſt parts of 
the Earth; for could he perform things of chis Nature aud; Quality as 
ought to be, he would lengthen his Life and increaſe the ——— 
by a multiply d and condens d knowledge of times paſt, and of times alſo yet 
to come n "IF Nai G 

But before we come to this laſt Expedient, I could wiſh we had a good Ac-- 
count and Collection of what Hiſtories pertinent to this, or any other N 
tural Inquiry are to be found in Printed or Written Authors, which - 
conceive is yet a -Deſideratum ;, and that this is poſſible to beſo 1 ſhall ment 
on one Obſeryatian, tho? not pertinent to this preſent 'Enquiry,, yet to mo-. 
ther which T have read formerly before this Society, vit-:nbour Chineſs 
Character and. about the Chineſe Printing. Inquiring then about Tartary 
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CEP * '< ptite as we do, and they; have Characters very uke urs They coſ Tang 
< write from the right Hand unto the Lefty as che Arabian, andi multiply 
_ © the Lines aſcending upwards. Jngur, as aforeſaid from above downwards. 
This is very mach the & fame wi Roger Bacon, whereby we had above four. 
baadred Vears ſince a hint of rhe Chineſe Printing; as alſo that the Chineſe 
Characters were co of certain Elements, which erpreſſed both a 
literal and philoſophical Word. I have one Obfervatian to add before 
I leave .this-/Digretiion, and that is in anſwer to another Objeion which was 
i= 7 my Conjecture of the deducing the Name of CG . Ammonis, 
Horns from a. probability that they might poſſibly be found in thoſe 
Sandy Deſerts of Prntapotirane in. ffrica, nom calFd Barca, which lieth Weſt 
of Egype,- between that and Afr#s 'Minor,, almoſt oppoſite to the Aerea of 


— 2 and barren ſandy vis — to be tratailed in, by 
inſtabilicy of the Footing, and for that the Sandzis thrown 

| — 20 55 the Wind, in the midſt of which. ſtaod the Temple of Tupiter 
# — — was adornd with. Horns ſuppoſed to be Rams but 
Econjectur d they might poſſblꝝ be the reſemblance. of thoſe petrify d Malirili, 
found in that Sand. To this Conjecture 1 have only this to add, Firſt, That 
Laces in the deſtribing this Idol,-calls him Corn:ger, which ſeems to argue, 
the Statue had — Rut which ſeems more to agree with, my Con- 
| is what related of the form of this Idol by Curt, that it was 
without the form of any Creature, but like a round Bois or Nayel, (Umbilicus 
is the word) beſet with Jewels; this was carried in Proceſſion by the Prieſts in 
a-guilded Ship hung wich Bells on both ſides, &c. by which itemould ſeem 
char the: very Idol itſelf was nothing but ſuch a Nautilus, Perrify cb, as 1 have 
1 „ beſet rung with Jewels for ornament, and carry d. in 4 SMP pol- 
_ ly as a Hieraglyphick, to ſigniſie the manner of ſome eminent Deliverance 
een from a former Flood, or the uſe of Ships ag that place, 
whilſt an Iſland and. that, Deſert was cover'd-with- 1 „Ber this 4s- only 

2 Conjectural, why „ further examination. de Her 7754 85 
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Ta "Bit upon "this ne great Ba- and 1 fear the ancient 
wilt in Zenerat help us no great matter, though, they may give us cauſe: of 

_ ſuſpicion, as particularly concerning the Latitudes of Places, of which Mr. 
—_ takes notice that the preſent Latitude, of Athens is near two 
From that aſſign'd it by Prolomy, which is remarkable, it being 

. — * eminently known in pot Ages. But upon neither ef e 


much be built as . - accuracy of determining ſuch a motion; tho' t 
may ſerve well enough for hints 54 Inquiry, fart i ner 


her concerning them. Mon- 
fieur Pertit has alfo written a Ironing to > prove that the Latitude of Paris is 
differing from what it was formerly. Scaliger alſo had a notion of fonieſach 
matter; but 1 connot. tell what he Me ave, nor do I believe he welt knew 
himſelf. The place is quoted in Chilmedes Engliſh Edition of Hues de Globi: - 
others. alſo have mention d it, but none have determin d it or brought. it to 2 
certainty: did therefore upon this occaſion, where 1 am diſcourſing; con- 
cerning the general Form and the proprieties or Motions of this great Body 
of the Earth; think fit to inſert it as a thing worthy of determination; ſince 
tis not improbable but that there may be ſome ſuch motion of the Earths 
Axis as may alter both the Latitudes of Places, and alſo. the poſition of the L 
1 Line. And that this may not ſeem ſo abſurd, we may conſider the 
alteration of the Axis of the Earth in reſpect of the fixt Stars long ſince dif- 
cover'd, and the variation of the magnetical Axis diſcover'd. firſt about fifty: 
Years fince by ſome of the Profeſſors of this Colledge. 
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But now the Queſtion i is how theſe general Queries can be 3 ; Some Genera 
that is, Firſt, Wherber there be any alteration of the gravitating Center of the a 


Secondly, Whether the Body of the Earth be of 4 true Spherical or Oval : 
and thence . it hat hi one 4 infinite Centers of Gravitation. Eigure, 2. 


Thirdly, Whether the Axis of its Rotation do change its Situation or Poſition 5 
in reſpect 75 the Parts of the Earth ; and thence, Whether the Latitudes and Meri- 
dional Lines of places do differ in proceſs of time, and if ſo in the 


Fourth place to determine What i the particular motion that cauſeth it, and 4 


by what ſteps it hath devolved for the time paſs, — time to 
come. 
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'q * Aeg Propoſition then. is i this, That h 1 That 
we 
1 this Globe or Ball of the Barth was carried the Sun in the 
pt the Ecliptick, an entire Revolution, in that Plain once in 
— — 2 and thereby making the Sun to appear to paſs continually in 
— LA as * aue. ben * Kc, have 
Mes. hou. gt | 
2. n That this Globe or Ball whilſt it maketh one ſuch Revolution, is 


likewiſe whirled round three hundred ſixty and five times, and about 3 upon 


an Axl, or imaginary Line through, or near the Center th 
2 which Axis, is all the while kept in ab/Tnclination to the ſaid Plain of 234. 


- Thirdly, That this Axis doth continually keep a Paralleliſir to itſelf very 
/ near z. all which Axes at preſent reſpect a Point iu the Heavens, not far 
ant from the laſt Star of the Tail of the little Bear call'd the Pole-ſtar, but 

heretofore twas at a greater diſtance from it. fry 


Fourthly, That this Aris doth, in proceſs of time, - vary its reſpet to that 

Stur or Point of the Heavens, and by degrees proceed nearer towards it, not 

but in a Cirde parallel to the Ecliptick, or whoſe Center is the Pole 
6 the Ecli ick. Thus far I take the fame with the * of ae 
and tis wers. But — 


Fifthly, I $4 =o yet farther, that the Axis of the Diurnal alle of the 
Earth hath Ve 2 and hath, in proceſs of time, been 
gd in poſition within the 1 of the Earth, and conſequently that 
the Poler points upon the Surface of the Earth, have alter'd their Situation; 
ſo that the preſent Polar Points have formerly been diſtant from thoſe Poles 
that were then; and confequently that tho beg, Polar Points are now re- 
move to a certain ditance from * he — and move in Circles — 
the preſent. * 


6. . Sixthly, I ſuppo 


ſe that the Form of the Surface of the Water at leaſt, is, 
and hath been, ever ſince the duration of the Earth, of an Oval Form, whoſe 


longeſt Diameters lye in the Plain of the Equinoctial, and w E forteſti 
the 4x itſelf of the ſaid Rotation. * 


tp 
7. - Seventhly; As a Conſequent of this I ſuppoſe the Center of Grail of the 
Earth to be drawn out into a Line into the Ax:s thereof, and conſequently in- 
to infinite Centers, there being one for every parallel Line upon the Surface 
of the Earth, and that no Pgrpendiculars but thoſe of the Poles and Xqui- 
noctial, reſpect or tend dir to the Central Point, but that all the Fer- 
pendiculars from the other Parallels reſpect gertain ho oints in the oppoſite 
Pen ofthe Axis which are fo much the further remoy” from the Center, by 
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In the Bleventh P ce, may n 
or Earthquakes whicfi have A all Ages been in the Earth, tho' we have no 
Hiſtories or or Records that have the Memory of them, but only ſuch 
Signs atid Monuments as they have left by the — ragged and torn Face 
of the Surface of the Land and the Bodies that are diſcovered ; which proves 


chatthey had ſome time an other Poſition than they are found to have at the 


Theſe two laſt noteithitanBag I do not ſuppoſe the only cauſes of theſe 
Effects of kes, no nor the Principal; but only as concurring and ad- 
hon vant Cauſes which may have their Effects in ſome meaſure, but how far and 

werful they may be ſup ppoſed,” will be proper to be reſolved under 
eads of Magnetiſms and Earthquakes , 
* the Air. The ſame — Suppolttzons will alſo * in 


Twelfth Place ; a. ade than 


fvelling or riſing of the Ses in 


Parts which are near the — and finkidg ex recerding of high. 


from thoſe which are near the Poles; fo that as any Parts do increaſe 
their Latitudes, ſo will the Sea " ſhallower, and as their Latitudes de- 
creaſe, ſo muſt the Sea ſwell and high; by which means many ſubma- 
rine Regions muſt become dry Land, and many other Lands will be overflawn 
bythe Sea, and theſe ö — flow, and by degrees will leave very la- 
ſting Remanks of ſuch States and Poiitions, in the ſuperficial Subſtances of 
the Earth. 4 oy 
And hence alſo will follow in the Thirteenth Place, a great alteration and 
variety of the Productions of thoſe Parts which are thus alter d in their Poſi- 
tion, whether they are parts of the Sea or parts of the Land; for as there 
ſeems to be ſomewhat which is r to this or that Soyl or Spot 
whereby this or that Animal or Vegetable doth grow and thrive and increaſe 
both in Quantity and Quality, and the contrary : 80 is there alſo ſomewhat 
- the Climate and Poſition to the Sun and Heavens, which doth as 
ly at leaſt, 


|. tha 
if not much more, affe& the Productions, Propagations, &c. of 
Plants. and Animals. And as *tis 2 known Obſervation, that ia the ſame 


Countyy, or that Field, or Soil is more eſſective for this br that uſe; fo 
tis as well Known that the tranſplanting of animate Subjects to differing Cli- 
mages, 19 tho the Soil ſeems of hs ſame Nature, doth as effeftually co-operate 
Ain fon ging or alteration of them. And hereby a 3 Land may be 
EY 


into Barrenneſs, and be made unfit for Produ — nder 
Uxleſs may hads Fruitful ; for that the : Temper s Conſtitution of 
be fac as to be fit for 22 
for nothing. 


- —— which in o- 
From 


and this may cauſe 
* ry — 


eſpecially of ſuch Parts . more 


and more eſpecially under 


of Land 


120 
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the Ne,, partly X Ag 

2 maſt be = Es the higher, Which i Bris of -cov — 2 
__ __ - burying in certain —— or Stratifications of ver 
* kinds of Sub acchrding 455 "nature of thoſe which are this 

way brgught thither, and there d ſited. Hence, alſo it will follow, N 

eh itſelf doch, as it were, waſh and ſmooth its own Face, and * 4 


to remove all the 'Warts, — Wrinckles * Holes of her 1 whic 
. | nne produced. | | de Sete 02 


15. nd hence in the Fifteenth Place will 1 That ſuch Reg 00s as 1 
*. a time been Submarine, and produced Sabſtances of Aale or Vege- 
tables proper for them, when they come to be dry Land and to lye above the 
Waters, muſt produce Animals and 8 pet᷑ and ꝓeculiar to that 
Soil, Element and Climate they are then rae d . with.; preſerving in the 
mean time the eee and Marks of the former n when 
in another Condition. 


But KS dbu may be 1 to 2 before a 3 8 that 
this is only a ſuppoſition, and that there are no ſuch Phamnomena as here are 
put for the Suppoſition: Others, that tis fooliſh to make an Hypotheſis for 
the ſolving of any one Phænomenon. Others may poſſibly demand how 
comes this to be now diſcoyer'd, which none hath hitherto known? Or how 

is this to be proved? By what Hiſtory ? By what Signs and Tokens? I muſt 

eave every one to his own freedom to judge as he ſees cauſe, and cenſure as 

e pleaſes ; however, I conceive is eg pwudoFo: ij ,I Hu eaſy to play the 

P Momus or the Mimick. Sed ſiquis quia rectius iſtus noſcat, candidus impertias. 

But if be know better let him not, hold his Tongue but tell us. I 

ſhallnot impoſe on any? 1 propound it only as an Hypotheſis, and have 

ſhewed-what will be the : Conſequences of it, whether there be Phznomena 

anſwerable to be obſery'd let it be examin'd ; and let there be produc'd 

another Hypotheſis that will ſolve the various 'Phznomena that are to be 

every where met with better; for that I haveno farther deſign in propound- | 

ag it than to have it ſtrictly examin'd, and in order. thereunto to have ſugh 

1 | Obſervations made and taken notice of for the future as may ann the 

* 8 Truth whether for or againſt ir. 

Yet give me leave to add a word or two, before 1 wholly leave to its 
=_ - Fortune. 

—_ .. Toe ten Firſt then, I ſay; That what is here 2 is not ee Firſt, Tis 

Te e not impoſſible from the Natural Hiſtory m_ to be met with of the things 

4 . ble. n; ; For that all things may be the ſame as they now appear, and yet 

3» s may be true 


. * 


q for no one Phznomenon, that I can think of, is contradict- 
Ks ed it, either ber &reh'd out of ancient Hiſtories, or yet Collected by preſent 
_ - Obſervation. As there are no Qbſervations of 1 IL atitades, or fixed, accurate 
"RJ meridian Lines, or Eclipſes for the Oval Shadow of the Earth, or Menſura- 
be tion of to find their difference in differing Latitudes. Nor Secondly, 


3 "3H | Is it impoſſible from the Nature of the things ſuꝑpoſed, for that there is as 
_— m yet no certain Cauſe aſſigned, why the Earth doth move upon the Ax, it 
now doth, and not upon another, nor why it ſhould always continne and re- 
main the ſame without chang e, contrary to all other motions in Nature. Nor 
a is it impoſſible becauſe ng — fore, which yet is more than can be 
— ved; for if ſo, then would M Motions fall under the 
| "Elie, . als, rack d. fn Gs, Prin, and other ew i 


it the Motion 2 
blarion _ 

r 
e in the Heavens F that pt; Pony, 2 


Ive the Phznomena more agreeablyTo the other ap- 
Nature; # e eee 


in * r demonſtra N Aly 
thre, tis y paſible, 
5 — 2 a * the reſt the Works a 
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— aid Body of ths Entsb/3s fue Bis 


the Oval | 
ng Power of the Earth be every where equal, as-I know the 
zole the contrary, then muſt this Power bi chm with Fond . 


a contrary id c e 3 Bodies to recede the Axis oFits Motio : 
if it be ſuppoſed to be move" with 'a diurnal Revolution upon its Axis, an . 4 
'- conſequently a part of the gtavity of ſuch Bodles towards the Center muſt be '® B 


taken off by this Conatus, which is every where oblique, but only under the 
| which muſt therefore moſt- diminiſh its Gravitation, and co 
Rquently the1 the gravity will act the molt frggly and powerfully under the Pole 5 

ly the nearer WE Bodies are plac d to thoſe Poles; * 
and that Phænomena do anſwer to this , has been verify'd, firſt by Mr: | 


in aff which plat and fince by the Frenebin „ and now latelyin 
is affirmed, that twas n ry to 3 the Pendulum 
to make it 1 Time. 


In the Second Place for the variation . Axis of Retirfon in the Body of of the 11 
the Earth. I ſay it is conſonant to all the other motions of Nature: For rin of the A. 
firſt it is found that the Axes of the Ellipſes of the Planets do vary à little, ** 
fay a little (tho? Mr. Srrert only will have them not to vary at all} becauſe * all eg 
nomers have hitherto affirmed, that they do, and from my own, Ma- | * 
themarical Hypotheſis I collect the ſame, tho? it be but a little, yet it is fome- 
what, ſince there is ſome impediment in the Medium. Next thee is alſo 
a motion in the Nodes, all which are v very calms in the Moon. And a- 

———— in the Earth is varied as tv its reſpett to the 
| wm Boy which the preceſſion of the Æquinoxes do manifeſt. Nay yet fur- 
ther, the Axis of the Magnetical Motions which is within the very 'of 
the Earth, and ſeems even to ga through its very Center, hath, about fifty 
Years ſince, been prov'd to vary alſo ſomewhat analogous to this which! have 
Toppoſed,  wheredy both the Magnetical Latitudes, and Magnetical Meridi- 
moſt ＋ * been varied; which ſeems abundantly more difficult 
which I pro did not Obſervations 
all over the World co the truth of Matter of 8 

ee e e this doth ſeem to prove motion of a Magnetical K 
Core or Globe of the Earth, within this outward and wa- 
tery Shell ; whereas this which — ſe is nothing but a pro 
Axis of - rye which may be causd by the viſible accidental Mutations of 
the outward Parts, as well as by other unknown alterations 
which may ſuccee the Bowels of the Earth. So that tis very pro- 
bable that there fome ſuch motio my of ſince we are certain 
both of outward and inward changes. 

It only remains then Poſitively and ly, or Hi toprove 
the Reality thereof. r but 
flow, as I conceive, and the Obſervations of the Ats Recorded in Hi- 
ſtories for this being ſo unaccurate and 1 for fuch 
2 determination as this, I they cannot be rely'd' upon; bat whatever 
e os 5 proof of this Theory, will he rien > a fault in the 
Antient Obfervation, as that Profomy the Latitude of Zander 52 10 - 
and the longeſt Day 7 Hours, on L inſiſt . | 

t c c 
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— able; from the laſt of which L hege did then clear it; 


vagancy, Lhope I may be able ta ie, that there have deen! 

- > hk 2 ant, which yet, have not only been jw 3 

12320 ˙· i 
a My E 1 in els o vens, which, 

"TY that D 097 the better judg 8 ban here. 4 Bork te ew ſhew the whole = 
- and Intrigue of it, in which the ſame and all its parts are moſt cuxi- 

_ oully delineated, hereby all the Wheel-work may be at once diſcover] 

; aud Fit be defir'd pag Alt e in Clock-work, I have another Author that all 

give the higneſS of the heels, and the amber of the Aeeah and gl 

cell? accompliſh the lame in Clockwork: And r is done, 

N want as many more to make out all the irre rities t appear- 

ances.cxat-; the reaſon mug.” which 222 from one falſe 2 chat one 


Body was capable,of no more than one ſimple motion, whereas in truth there 
is no body m—_ Tra is. om ble of, nay, actually mov'd by thouſands. . 
But it may poſſibly be ſaid that 2 atbeſes at ran, Product af an Age 


not ſo inquiſitive pe able. to judge as the preſent, which will hardly, be im- 
d on with ſuch improbabilities; nor was all this clutter thought neces - 
2 at firſt, but the Maintainers of that Opinion, to make ont the Pear 
ances, as well as could, have ſince found it necefſary ta help aut the: firſt 
- Bak ps, additional Expedients ; and if theſe: wEre ſufficient, Iconceive 
if of oh an acceptalle Hypotheſis, tho we re 22 to prove 


ſuch in Nature as a Salid Qrbe, Den 
a 00 e . 1 be allow'd to what j $i ns gt if upon q 


e ede to whas the Fopwheſ docs. a 
Now what would be conſequential to what I have prapennded.: 1 122 


i n eee ee ae. 


ift. of the Fi- "Firſt then tocketern whether the Fi EE Sea North 0 South 
* * be Oval, ſwelling towards the A er the Figweg 2 the Poles, 
it will be necellay ig make ſome few I 7 TER 
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© 20 prove it. 
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* Ex periments 


| alk will ſerve to-the 


| fuchas we are afſur'd by Obſervation have a v 
6 as — rmemmyd only we ſuppoſe the Earthito e; 


ne and of December), if 1 ſagby 
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the Glaſs int&r#4 true | 


Matter; which, i ha many Veurs, 

the Near 1680, proyed,, doth t Figure, 

and iſo; e part! ta in our, towards the 'Centet of the: — 5 cats 2 

The et is that of the vertiginous Motion; r giveth to every part, an = 

indes Hur to recede from the — of the Motion ; thisgriverh | 

the ſhape of the whole into that Oval Form it recetveth and retdingthy/ 
The fame Experiment may be much betie made at the Glaſs- 


— 
a greater quantity of Glaſs may be. mblred, and that more equally'and x 
— þ Motion may be given, which wilt make the Experiment ae — 
theGlaſs retaining its melted heat much longer. Deſides, 
— tet with. folad * A Glaſs which will ee The, 2 
te hie the 
GlaſsQvaFthe other way the fame is whirled round wiriita motia where- 
Puntilion is made 1 _ adi ot the vertiginous Motion 
A ſecond Ex that de Water doth naturally rode from | 
dhe Xa, is this. Take a round Did of Water, 
a. and pi it ings — — | 
1 ſſing through gh the Center of the Diſh: perpendicularly ; — | 
ce RE CR EET IE there you 
it — horizontal; then move the ſtand ge by dares, zl | 
you find the Water begin to receive the oof — t examine 
the Surface thereof and you will perceive the Water ta fink in the midile; 
e and ſwell towards the Circumference of. the Diſh :- Aud the 
better to tivke you | bave prepared the Experiment which 1 will b by 
ſhew. The Experiments are plain and common, yet I humbly not 
leinſtruQive to the preſent Controverſy, than the moſt n and mbre | 
| ® av — 
3 
This 1aſt doth hint, that the .Conrentie of the Segen this The Superficies 
Poles of the Bak maſt neceſſarily be much flatter than elſe where an not 7 — 
only leſs Spherical than the reſt of the Sea, but poſſihly piain, nag end — 8 
a plain, poſſibly Concave, for that the Water cannot but have or font N 
the vertiginous Motion, an endeavour to recede from the gen] chat 
Motion, and the Gravity of the Earth working there more and 
treely. But this only by the bye. But which ſeems more materia I eun- 
ive that a Degree of Latitnde, "if there meaſured would be very much hang 


= thay na Degree of. r the Kquinodtial, of which kf ſhall ſpeak! 
by aad TH k 1 1 IH c 
In ""Inthe next place = St to 5 what other Operette ad e 
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knnlenig | def — 7 "Mp 
ſitively | pan the v y * 
The firſt ſort 05 Obſtrvations are to be fetch d e Bhi: | 


; Motion ben their 
ſuch are ihe. 
of the Sun Primarily and Principally, which was ed Galileo, — 2 
d —̃ä —ñ— by Scheiner ; next the Body of unt — feſt 
ah to move abgut its on Axis, in the Yeana664; — which has ſince 3 
been by Caſfizs.. Now, if by exactly examining the trueDiaimetcrs of 3 
the Sun when we are in the plain ofs Æquinoctial (Mhich is im the beginning | 4 
Trial, we find chat the Diameter per - Ain g 

_— ſhorter than the A then there mY 4 


* der paiiey ar the ihe may Win gh Eun r 
* | | — ws e "= 

thi TH R / as being much ef fenfbl 

neſs of the Difference; however! 


the Diameters of Mercury 


w, e Ring i pond a tht th 
and ſhorter Diamet pen Bong ay oy 

f ig may be I ſhall di 
| and ſooneſt made; and if j 
form'd, with a dye regard of Refraction, 


will givea great probability or improbabili ſtil I confeſs 
; ill afford no more than a — — eit — for or againſt it: 


However, that probability being very great, and the trial not very difficult; it 
vill de well to make the Obſervations, eſpecially thoſe of the Suns Diameter, 


with all imaginable acquratenefs, which may be doge to a very great one, if 
he it Inſtruments and ſufficient Care uſed n, ſo as very many 


out ſtrip all that I have hitherto met with Kas kind, the whole 


3 — now to explain; ever, if I 
can. Aſſiſtance, I reſolve to try it this following ; rouge is much 
the. bet time of the whole Year to avoid the 1 — 4 m1 — — 


and the true Phænomena thereof I will produce here, without being bialled 
0 for this Hypothefis, for which I have no further concern than as it ſnall be 
found to the truth of Ap ces. Now, tha? I confeſs alſo, 
"that 1 cannot expect that the difference of the longer in the Sun 
from/theſhorter will be very much in regard of the very dug of Gra- 

vity in that Glorious Body whereby it is able to detain all the planetary 
r oOrbs from running from him, and even that of Saturn ſo vaſt- 

yet when I compare that with the Magnitude of its Body, and 


Rape 5 Rotation, I am apt to think that — Trials may diſ- 
oager ſome ſenſible difference, which 1 muſt leave to Trial. 

The ſecond fort of Obſervations or Trials 'neceflary to prove this Hypo- 
theſis, which-are direct and poſitive, and may 
Cruci, 
to 


truly calld 222 
to — Lees cs are principally two, which are — 
prove ãt bald Ei the firſt is to procure 
exact trial . ———— "Pendulum, k will k 
dhe EquinoRtial which is adjuſted exactly e time by 
1 greater Latitude; or the trial of ſuch a . * Soo 
| - da in Latitudeafter the Clock hath begiſexatly ed in 
| a oſe places; becauſe ſuch a difference, Wi bs found and de- 
termind il be of fa to determine N ional co-operation of 
p "hk ers er inſtance, this may ' ſufficiently red by a 
Clock ed in E and tried in the 23 ; if Care and Accurate 
2 neſs be uſed in both thele places, which I conceive might be caſilyfprocur'd by 
1 | | the Favour and Alliftance" of this Honourable Society. The ſecond which is 
„ | a much more cult Experiment, but yet much more poſitive conviticing 
= than any other, is the, meaſuring of the quantity of "a of Latigude 
- upon the Harth, in two plages very much eg The eff 
= - near as might be towards the Pole, as upon the Ice in the Finniek,Gulf,, as Mon“? 
43 | ſieur Thevenor EE which might de procur d by Mr. Heveline at Dart 
—_— wi « mas Soc a Sweedeland, who might do it himſelf or 
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that reſpect 
wiſe how much, and which way they now ſtand ; but to my * 
ing Aſtronomical Profeſſor, I do not find that he had any regard at 
fame, but ſeems to be wholly taken up with one Inquiry, which was about 
the meaſure or bigneſs of the whole and its parts, and the other matters 
mention'd,, are only by the bye and accidental, which ſhews how uſeful The- 
ories may be for the future to ſuch as ſhall make Obſervations ; nay, tho 
they ſhould not be true, for that it will hint many Inquiries to be taken no- 
tice of which would otherwiſe be not thought of at all, or at leaſt but, little 
regarded, and but ſuperficially and negligently taken notice of. I find in- 
deed, that he mentions the South and North ſides thereof, but not as if he 
had taken any notice whether they were exactly facing the South or North, 
which he might eaſily have done. Nor do I find that he hath taken the ex- 
act Latitude of them, which methinks had been very proper to have been 
retain'd upon Record with their other Deſcription. [Here by the bye be- 
cauſe it agrees with a former Conjecture, I here propoſed, concerning 
thoſe ſtupendious Works, namely, that the Core of them was probably ſome - 
natural Rock cut and ſhaped fit to be caſed or cover'd with another of 
Stone, which was at that time much contradicted, by A ffirmations, that the 
whole Country and Place of their Station was nothing but Sand. Give me 
me leaye.to take notice that Mr. Greves doth affirm, That the great Pyrami 
is founded upon a natural Rock which riſeth above the reſt of the Sand, 
that the Rooms about. the ſecond Pyramid are hewen and ſhapen out of the 
natural Rock; and I doubt not but that if they were all examin'd, they Would 
be found to be fo and nothing elſe, which would much alleviate the ſtupen- 
dious Labour and Work of Men that muſt otherwiſe have been ſuppoſed to 
be made uſe of; but this only by the bye. To proceed then where 
I leſt, I ſay that I conceive it were very deſirable for the future, that thoſe I 
have mention'd, and ſeveral other 9 Obſervations, were ig 
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have "go dre all 2 Sea-Sumd: f 
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a th IRE 8 Pentapali- 
rake of Fo pac Region of Boca and Toma | 


8 def y made, would eaſily diſcover whether ſuch Sands 


tome other Cauſe, which, 
ts thre wet with the Travels of Peter de Ia V 
judge They have. I ſhall here preſent 
pt 2 lf teiza "Litter 11da Aleppo 
e moe Conc —— luſtre dentro comme Madre Perle nuts 
Lugo tanto lont ans dal mare mi ray, 
N. — Eg 4 
fre, + hn Ae, > + opp 4 arſi q acqua 2 
e Place is betwixt ZHaſſore 
in the 2 Fo Journey from the Sea, 
FE * Ton the Ground many Sea-Shells ſhining within like 
© Mother of Pearl, ſome” whole, ſome broken, I much wonder'd how they 
fo far diſtant from the Sea; I ſaw alſo ſcattered 
ts of Bitumen, which in this ſalt Earth and Soil is ge- 
___ da _— OG, of which 1 
pecimens hy me to oreover, I hoped to 
remarkable to m purpoſe in the Voya es of Sir George 
Wheeler, where he hath deſcrib'd Grate api Abiear in ; and all the 
remarkable places about it, which are Places the beſt deſcribed of a any thing 
of nity, and more zally in his Deſcription of the Temple of the 
Eight Winds, which'is ſaid by Vitruvius to be given to the City of Arhers by 
Andronicus Cyrrhaſtes, Tn intire to this Day, all except the Vane 
ed, ar! houkd have mer wich ſome: 
Wot. which methinks the 2 kgs of the 
pic Huld have hinted, of the true Poſition of it as to th hr parts or 
mundi; but I find nothing more to this but that each Wiad adf- 
1 0 che compute in the mean time not telling what was the va- 
riation of that compaſs at that time or place; however, he doth ſſew that 
the Poſition and Latitudes of places do much differ from what they had been 
deſcribed to us, _ * we may relie upon antient Obſervations, 
will be a further doubt. - 
I ſhould be glad that ſuch as are better read in ancient Records would for 
the furue at laſt take notice of any Obſervations they meet with which may 
ſome light to this Inquiry; and ſo for that Matter 1 muſt there leave 
it; wor th” Og accumulate many Obſervations which do fem to make for 
it, yet the uncertainty and unaccuratenęſs of the Obſervations of the Anci- 


forme curious 
and Belloni- 
br "one of 
4. 1628. 
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< nerated and riſes 


ents in this particular make me omit them. 


fo Tam reduced at laſt to ſuch Obſervations as have been made in 
more accurateneſs and diligence, and with better In- 
ly made with Inſtruments a hundred 
nd with deſigned and pertinent Obſervations for this ve- 
ervations Bll be ly of two kinds, Firſt, Such 
examine ap. 1 Pate the' exact Poſition of the Meridian Line at places evento 
8 a greater accurateneſs if required. Anil Secondly, Such as 
and ſtate the true Latitude for that nd _ 
ons accurately' made, as they ought, more may be ed by feven Tears Ob- 
ſervations than by ſeven hunder YearsObſervat mn ofthe Amients, gay tho 
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Hoped I bad | my Diſcourſe at the laſt meeting evidenced ths 1 Neat 
1 1 foom this heed Motion 
Earth, namely, y, thar ich a motion muſt caſes receon of the Sea from 
the Polar parts towards the XquinoQial, which' maſt 
Surface thereof of „ 


oe of which ſhewed 
* Center, by yet oubt of 


hich mi 
prepped a 15 
cy and dalle certain e as it is a deduction 

is now by moſt Philoſophers and pan ng Aus 
diurnal Motion of the Body of the Earth upon 
In order to which Demonſtration I 8 
That exryBedy that bath received, _ ni mend vicky 
CezVes 10 mot iom from other Bo de ber, will antly perſevere or * 
Cont inue ue. with t fone eee 1 ght — D infinitely 
. produced. reaſon no R be aſſi W 
Motion ſhould ceaſe where there can be no im «=. 89 
reaſon why it ſhould deffec to any ſide out of its dirt way, ſince 
— there can be no new motion added to it 8 
Now this being a Principle will not admit of any other Demanſtration than 
that of Induction from Obſetrations in Natural Motions, by which 
all ſuch * are made; for whoſoever ſhall ſtrictly and accurately ex- 
amine 2 125 all — Motions, will, — of inſtances that af- 
ter a due ana is 0 the univerſality 4 
tainty of this Principle in all focal Motions. 2 * 200 
From which Principle it will follow, that any Body moved Circularly with 
degree of velocity (whilſt ſome way continu'd to move About that Center) 


from an H 


ly ferward in the 1 Line of its tand ſtraight Line is a tan- 
S ich it aquired, or had its impreſs velocity — 

ining Power, which by a — 4 atraction or otherwiſe towards the 
. * Nek in Nr and no other Body whatſoever 

ng any new motion upon it (as is uppoſcd is the firſt Propoſition) the 

ult continae to more theſtreight Line of its Direftion without a- 
- ny Defle&tion, K or Acceleration. 
From hence it will follow, that the farther it is moved in that Line, the 
more and more will it recede froin that Geater of Motion to which it was 
detained, and thatfor a ſhort time with Spaces in a duplicate proportion of 
the times it ſpendeth, r in that tangent Line, name- 
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others, Init over wide fe proc 6— 
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granted, namely, the 


this prin le of Motion, tant 
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lame time; now ents „ch, 
their eee Ra 1 an their re- 


ES from 1 a, wilt de in 
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Hance it follows, = TY receſs Lp Parts of the Barth from the Axis 
af the diurnal pn, wy be. the Gume proporti jon as the Sines com 
ment of the Lal of choſe' p 1 Ka no where arc ge 
th Center vit t under the t every w 
icular to the Axis of Rotation. SY * 
Non theifimple Gravity of the Earth as a Globous Body at reſt can be no o- 
ther than to the Center of tnt Globe, it being conſider'd only ers Globe with- 
out any Circular Motion, as I ſhall prove when I ſpeak of Gravity. And this 
Gravity every way equal, it wi thence neceſſari follpw, that by the com- 
poſition of thoſe two Powers on Bodies, there will neceſſarily follow 
theſe Conſequences, . — IS every Meridian Line upon the Surface of 
_ the Sea, is of — 1 res. "whoſe ſhorteſt Diameter is in the Pole, 
and whaſe of the Xquingdtial. Secondly, That the 
Gravitation o The K _— on an, Axis, Binevery Lati is different, 
the leaſt under the Equator ànd the greateſt under the Poles. 
'Thirdly, That the Perpendiculars or Lines of Gravity or Deſcent do no 
of the 2 where, except under the Poles an octial reſpect the Center of 
of the Earth. Earth ; but other Centers i in. the Axis of its Rotation, let Abc, re repreſent, a 
rr quarter of the terreſtial Globe Orthographically projected upon the plain of 
a Meridian, where let repreſent the, Center, b, the Pole, * the Axis, ac, 
the Equinoctial, let as Eg 4 repreſent the Radii of certain parallels of Lati- 
tude, whoſe Rotation about the Axis ab, gives each of them à proportion 
of * op: correſponding to their length or diſtance from their Axis of 
x parallel.” Py to the Sine complement «tay car - 
e a 7, 4 5% 1 nt a very thin Superficies 
ahe plc ot par Earth. or Sca; let ac, es „ 41, ab, repreſent the _ 
. a ral, Lines: or Rays of Gravity tending to the enter of the Eatth all of equal 
3 length and equal power as to Gravity. The parts then in the Figure being 
und 1 proceed to the Expolitiof of the Doctrine, let g, then repre- 
| ſent a Body ſomewhere placed upon. the Superficies of the Earth; I ſay, this 
J KT Body will be affected or moved with a double Power: Firſt, By a Power gra- 
1 vitating towards the Copper al M4 is the fame where ever the Body be plac- 
| ed; this gives it a f deſcending from 2, to , in a certain ſpace 
bb of kime. Send, of A enen power in the Line Bg, whereby in the 
2 | fame. ſpace of di it would aſcend from the Center of its motion E, fromg, 
| to h. Now 2 and equal to, gb, and draw, eg, and oh. Now 
Ln] ag Dh 47 is 3 du 41 proportion 4 
he timęs it ſpe pa em, it follows t otion com 
both thoſe Motions hall be, made in a ſtraight Line, namely, in pens 
1 . for g. being by Gravity carried to z, and by Levity, as a- 
_ — from u, to 9, wh place of the Body g, at the end of that 
= time, mall be und e, Ihe ſame. Demonſtration will ferve for cz e, i, and b, 
= 4  Mutatis Aura.; whence it follows neceſſaxily, that ic Lines of Deſcent of | 
2 | ſuch. a Body are not to the Center of the Earth at 4, but to ſome other 
1 : t of the Axis of Motion, 3 t, v, Cc. SY ly, Tue Figure of the 
wih de Oval, or truly Elliptical, as xm, 0, 4, 7, becauſe xy, mls 
455 Fc. art all pp to their feſpective Radi. 1 'birdly, The power 
XxX his c | Motion will affect all Bodies in differing Laritudes with dif- 
6 - fering Gravity, w were the 5 to be proved. 
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and 1 Motion, Who ge Niet At a ven 

to ſee if there ns or Fortune foe ere o meet With' wha 
they ſeeks. ws i — all Experiments ought e 
for the examination of ſome ſuppdſed Truth, and for chat end to take nde 
of all ſuek Circumſtances as may give any it, her 


it be far-Confirmation, or Confutation of ſuch 4 pine, Nr 5 5 "phe 


yea, ad | 


Mich T Wall b 


the more obvious the — — 
If yet thert ſhall remain any doubt either i 3 — 2nd 
hereof, —_— ingly e 1 _ 
t very wi an a 
The nett — 0 42 — 


ages 
than thre may be tn th Rotation of rhe Body of the been à change ol 
Axis of that Rotation, by a certain flow ve Motion thereof, 


the Poles of the ſaid Motion ap TEN 


ve, 4 Method of 


heretofore were at ſome di from tlie then | : 
Lhave waved all the Obſervations that I have hither e with in Hifſto- — 
ries which might ſeem to favour this eſis, as found them irte- 
gular and*unaccugate enough in O tions & this kind and have put the 


whole ſtreſs of its Proof, or rather Cromdntion. upon trials to be made 
the future. But becauſe this Motion, if any, 1 
and therefore ſince the Age of Man, which is very tivell 
inſufficient far ſuch a purpoſe; I have Gerede Eibe to ca ry Mon: 
met to the | N fince I cann bring the Mountain'to Mahome 
that in a Mort 155 
than fome 


ſuch ways as may 2 
bf! nents, and 


ethods of the Antients, could not be 
Ages. This Contrivance conſiſts ogly in the exactueſ 
the accurateneſs of making Obſervations; for if for iuſtance we ate not ſure 
of the truth of the Latirudes of places recorded by Ptolomy. and Strubo to 2 
a degree or two, as I can ſhew hundreds NEN. mate 8 ger 5: 
from the Truth; and if by any new Method — be able to make Ob- 
ſervations. either of the Latitude of a 51 


| g them, 
ent arithmeticial Art, pro- 
ne and Praciſe of plain and Sphz- 
SÞokop but certain it is, we have at preſent x 
5 ham: in all theſe particulars, bur (lO al. emis = 
Tir Toms Glaſſes, cſpevially as they are | 
Rxxx applied . 


* 


de 


i 


may 


= 


e oa 
£ * 
N - 
* 
e E 
— 
— 5 
CY 
- <4 


_— 
". 6 
- 
= a 
- 

[ 

- 

.* 


Retry 
HY Elect 


* 
o 
: 


that it 


+ * 
= 


- 
my 
. 
. 
. — 
* 
* . 
- A - 
* 


how to order a. Te 


2 * CT 


n is 


. „ 
. 
* 
_— 
- 


| + L 


N e e 


- 
9.8 
* | 


_- 


jo 


i 


; 


4 
: 


FE 


ha Gy 
care. 


* 


a Second or e niſn it in the Horizontal 

and difficult to d dueh is it ought, yet if we conſidler the Im | 
tance thereof in this Matter, and how much nn be done by the Care of one 
Man in a ſhort ſpace, which by the Method of the Antients was to not be ex- 
ſome Tconceive the Experiment may be look d upon in thevhole 


E S. 


— iy; there being therein 
two Men ma every day, for ſome days yogether, | 

s and Trials after the apparatus is made yand put in 
not ſpend above four in twenty four to mae em 
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equally ſufficient for this Obſervation : And if a 
- leſcope be made uſe of, which will be able to perform 
— with a little mote Care and Circumſpection, tho? with leſs 
Labour, a TIES, and Charge, thete are Houfes enough to be found of ſuf- 


| t ; produce i there de occaſion ; and 
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the whole Circle and the fai Star to a ſenſible hi 
yet the Poings to berobſervd both of 
the ſame: which: no way diſturb'this O eon. r 
.  Mexviifirbe Objected, that tis Star doth — Sen ente 


art every” Fear, and that will l matt the Excurſions leſs in the- 
[Year: ih Ast OS rg te, theit ſhould — | 
ten tines more, becauſe between the-Exrurſions-in the ſame day, 
55 thatwbich is 1 nt; 1-5 1181 N Te 1 Sf7 0 83 
..diche the Earths be Objected, which'is the moſt 1 
Anfiver;; That the facceeding ents are to be tryd a when the 
cs kegel of the 5 — n der aur Sn. 
91 18 3 104 220 297 9113 Dat N 137+ : t walmoro?t pig 
And, upon the whole, T cannot! think- of any other, ; bot if am of | 


le Society can think of any Material, I would defire to be i 
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of agother more vunvenient and certain, that in praftiſe. 
Som ocher- of wyiown1-ſhail! propound the next, Day Der and leave them tothe 
of the Sotiery to/chuſe>the:moſt fit. ih 


"This, 1 hope, mag ve the Labout-of Pre Records of Antiquis 
wy; of all whactyifÞ nay! — 1 —— ne I have mat with, T be/ 
lieve they ; will at {us but uncertain und unaccurate Obſervations, 
. whether ever there were above two thonſand — 
ſince, ſet to — of 1c than one Degree; fo 
that the e had found the t there was either ſome con; 
ſideradle variety from — oe Wie 22 
che Concluſions drawn — either of them would have been 


but ſince it: — eine pil rom true, and have ſinee varied, 
agit'i wrong, and face * mov d to 


Pot 
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DO TD dans y hoakle'ts kind the Meridian 
trueto — — ars bea Degree, and theſe Obſei vat ions 
may be made — — and with. the fame Inſtrument in the 
ſame — fame time of the Vear, and of the Day; I conceive that 
one Years Obſervatbn will more aſcertain us in this particular, than if we 
had Re@rds- of pans woe; r 2 met with 3600 Years 
ſince, Which 4s therRiopadient I have thought e 
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did in —— — — Obſervations, as fearing there might 
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convincing as to che Real r Nully of uchan alto 2311 — 
eee 247 Mei C7 as © .net 54. ben 59 IC ig. 3: 
poſlibly/there may be ſome Obſervations of u latiem date w hich 
have been here — — reach, which are more accu- 
rateneſa, I would propound it a thing not unfigto be examin'd,; wherher the 
Poſition of ſeveral of the moaſtreainen®Carbedrals built — 2 


itectuie, wherein. f narREligion;: ſeems to have been had of 
the Poſition of them; <p — dhe fou — of -che Bass, Te ai 
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| Among other NT exa Is” 
tone in the Privy Garden * , were Av Be Ts 2 
there was very great Care and Accuratentfs uſed * 5 
in un ee ſeem, 5 bee cy db Ave oo 
yet with probability 22 — 
ſo much more e Iy plac'd, that That alone 


enough 

| bly make it 
able to any other whether Ancient or Modern. n * Pn, 
Now becauſe the ways publiſtd for finding the true Meridian Lige have 
really iy much of difficulty in them, and require both'a great Apparatus and a 
n time to make the Obſervations heceſſary fbr this purpoſe, with- 
which the Informations and Examinations will 2 and 
by which, 
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ſcarce to be rely d 8 1 2 

r be. Srws? n * inay be 
ea With accurateneis e at 1s, to ten 

2nd this free from Exceptions of Reil Aon, Declination, &c. by by l ch 
true Poſition of any 8 | Monument; Ec. Ls ak Uiſcover's 
and computed. 46 


The firſt lnftruinedeFrom this. 
be thought convenient to be eaſiſy 


is a Teleſcope 
*. 25 rg ; as ſuppoſe one of fix, 
place b © freed Ach 
plagd upo upon 3 thin piece of pert : Plate, on which muſt be drawn 
fine Diamant, ſuch Lines 380 Circles as 1 ſhall direct, the Center 
of all whic Circles is to repreſent the true Polar Point in the Heavens, at 
time of the Qbſervation bf which more by and bp... 
This Sight-glaſs being fix d in the Tube, the ads? thing tc Re to 
2 two of Braſs, or ſome other convenient Metal, which may haye 
no pie a ſmall hole to hold a ſmall clew of Silk fit to bear a Fumbet 
＋ 12 other 5 — as I .ſhall direct; theſe holes muſt be ſo d as 
hat an imaginary Line drawn over the ends of them may be ex parallel 
to the Axis e which N * the Center of "rhe * 


„ theſs kioles muſt be fitted mall Sen Links with kate 


gat | them, which two Plumb-Liges will (when the Axis of the Tele- 
g through the Center of the Sight-plate i is WC to the Polar 
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Fifthly, The Evol Roß is a Conſicilation in the Hes is diſeverabl vn 
by a Teleſcope, "conſiſting of fix Stars in the Roſe 1 and- feveratk o- 
in the Leaves and Branches, one of theſe is in the Center of the 
green Leaves of the Knob: This 1 have ſomewhere 
ſerib d. about ten Years ſince, but have miſlaid them at preſent; the w r 
finding them * ſhew'd to Sir Chr. Wren, and ſome others of this at 
he ie when my ee ur was fixed for that 'S CIPO. | 
hoſes At e pe being fix'd in = Potion, the tid Phamb- 
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fraction, contriy'd another. way, much leſs ſubje& to it ; which way 
will alſo find the true Meridian Line to t 3 Not to make any 
preamble to it *tis this, Make choice of ſome notable fix d Star that paſſk 
e here, for London the Lacila Dra- 


cont, of the laſt 8 in the tail of th t Bear; tis eaſy, by the way I have 
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* Heng hel a Ke Mecin gar iy nd and ore ea 
| bearing, which may bg done with a Teleſcope of fifty, ſixty, or more Feet in 
e an ag Pendulum Clock number how many Seconds or half 

7 2 it arrive at the Meridian, which note and remember, 
place of the ſame Star after ſo many Minutes, 
paſ d, after the Star hath paſ&d "the M Meri- 
agke che Point alſo. There axe then Lage three P ory "hoc with 
the time being taken, it wil give the Latitude of 

exactneſs; and if a 8 drawn Ie the moſt Eaſtern 
eſtern Obſervation, this will give the true E, and W, line 
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iſe where have been ſome of our later Obſerxatious of che Lati- 
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I diſcourſe of the ce and Conſtitution of the Air. 
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2 rhe adh. 1684. 
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Jt of the ingenious Galileo, and the addition of the 
which two compleated- the Experiment of the Asaberral V 2 
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y obvious, and certainly known to = 
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uſeleſs, we miſty by y.the happy 
further Im t and Obſervation of which hath >the 
now uſeful for | the variation of the Weather, aud the 
tzine much more prölifick of diſcoveries ; the cauſes of mo Ace 
Phenomena are ſufficient] A | 
tation and Spring of that part of the Armoſphere, wich is ca 
agreed to by the moſt accurate of the Modern Phil — Bite 
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gens about twenty Years ſince having tried Mr 2014s op Ex] of ma | 
Water deſcend in a Tube; the of which was itefofed in an-exhauft 


Receiver, found that if the Water were firſt well ede 
uſually latent in it, and the n incloſed, the Water would not deſcencł i 
Pipe, tho the preſſure of the Air were wholly taken off; this occaſion the 
trial to' be made here with inſtead of Water, and by ma Xr 
e y Mr. Bojle the'Lord-Brvicher, and Jet 8 
thers, uictz ſu ver alſo w e Tube was: very A 
the latent — of Air, mould not part from the 
were twice as high as the uſual height the, med to 
tho' there were no more preſſure upon the Tragnant®Vellet than 
and that the bottom of the Tube were as and free ft tie 
run out, as was uſual for Experiments of the Merchrial Stand 
ſeem d at firſt to overthzow the Theory of the . | 
CO with | 


2 ule of by fome Autagoniſts to that 
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Fluid — a ar ry ile than the Air, and yet 1 ; 
minate bulk, which would "a perva © the Pore? 


Water and other Bodies impervious to the Air, bat could be kept but by 
nearer Conjunction of ſome of the conſtiuent parts of thoſe Bodies ich conſti- 
tute Pores of a much lefs Ma or Capacity, which fluid I fi gh 
be ſomewhat of the Nature of the ſecond Element of Deſcartes, 
many Reaſons drawn from I ſuppos d it to have many 
Froprieties from thoſe which he aſcribes to his, and I ſaw alfo a necefſity of 
ſuppoſing a third TM yet mire ſubtile a. 
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which was $Pd with Water; 
wards: wes immersd inta the — — — 
up the Tube 


7 ends of the ſimall nazi then: 

the Water, I found 1 22 — as that the Watenin 

> Tybe u, b, e, did ſtand above the Surface 

Def. ſum Inches. 3 ——— 

to the Air, yet by. of — 
— — 


e Ab. the Air was thorgughwithoir 
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Reed af the ſinall Pipes cane'd to] be drilfd; thro” the 
{ſmall holes, then by te help of po Form ll hl 
Merry and opting thy — | immerging 3 
** Ping it 
R and und chat the Air wd 
2 way. in at the: — — thÞ end was 
rain d-odovs the level of the Aer in the Diſh ſome Inches. | dne 0 "44 
From both which ts will not be difiule.ro underſtand ary ov : 
licatioa of this Phznomenon of the extroardinary hi — the —_ -4A 
Nell Fd; and perfectly cleans*thof Air: Bodi ne- 
_ Experiment, that the Ambient Air duth Ambient Vioid; wy 
E + whot prefiare we do. and that che the {nail 
| do repreſent the ima Pores of Glaſs, and — oh 


bythe Water in the Glaſs | 


ginary: 
it is Ed doth Tepreſent the Quic Quickſitver in the new Experiment, and that we 
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2 Fen 0s eee 
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hd with Mercury that. doch evety where 
ſtick. 0 the ſame; Habe ube be filfd wil very well cleaus d 
che will net en Bier ebene den Su 
in Tubes of Glefs; — — Cr. be im 
Nance that ſo = Ulaſa, it ſeems not impro 1 
ed to a very much greater 
ach ron Kghs, ace 
: probably: the reaſon 'of — — 
z yne m of Metals. And I am the more in- 
clin —— That aus — ell Coven becauſe I judge mt the 
— that canvαiet height, dh unf of this Phæ momo 3 mad hat- 
_ ſaxver Body is y:umpervieus'tod Light, islalſo i 
But. herein I wonld unt 0 av bythe thick- 
neñ of their bulkiand: ſome degrtr of heſs, do intercept ebe direct 
pallage of; this ſinjd Matter, and ſo by confequence: cauſe a kind of opacouſ- 
— Roi and Blew., Cr. 99 — — - Lv 7 are 
Antons Nodies, becauſe, when made v they are 
2 Red. Res Colour: For ſuch Bodies: — — e——_ 
the direct 2 of:xhei:Light, yet may ie flick freriy to pa 


Ppres, and ſa may not pei | 
r EEE 77 — 
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mee ied: Cort 0 ſhall fie She the 
Quickſitver will as freely and plentifully pats the Microſcopital or 
TINGS! ——— Ge; almoſt. — be ſtrainꝰd through the 


Pores 


method. AD by 


p Inches; 'Ai of al Inch will make it Rand three 
Ihches, it will follow: that a hale : of an Inch will make it ſtand forty 
= and a dale of- of an Inch will make it tand a hundred Inches, 


hiv fluid. 


g Fluid or Ether hath to the ſame, agd Ther 
tis not 1 bable but that a force as in ion to 
ercury,, as the force af the Ether is to 
it through the Pores of Glaſs, that it may be ſubtile enough | 
bable from this, that it doth fo peneree the Porn of | 
Silver, &c. thoſe Bodies with whom ithath a 
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y Subſtance of the Glaſs itſelf: What therefore is thus done actiden- 
bility be much better done by preſſure, if 
endugh, as by letting dow Glaſs-in 

U— — where that can be done; or to 


under the of It — 
tha Greater Congrnity 10 A. 
Mercury wi e the Peres — 
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more Congraity to * n Os 12 1 oaks. inous S ran Vi- 
nous Spirits more more F more 

= 1 than this fluid Ether, or what other Name ſo- 
EI J one of theſe degrees of Congguity or In- 
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Have tederobe's to Aer end prove the true Figure of this _ 
che Earth upon which we Inhabit, and likewiſe to give ne Ca 


ET 


almoſt do reſt; for from the Produions of this me take der 


Hiſtory : 
which make ap 
it were, | upon 


Edt fer der we know 12 
and Touch-ſtones of en Frggs reſt we meet withal Abroad. | 


In proſecutian of this Method, I began firſt to „ Figure 


be the moſt likely Figure of — Body XN which I ſhew'd for ſeveral Rea- 
ſons ſeem'd to be of a 
bular, as moſt Authors ſu 


not of a perfe 
— — — An S Oral, 6 a 
the ingenious Author of the ſacred Theory of the Earth, and ſome others, 
have indeavour d to make le. 


From this I deducd the prolated Sphzroidical Figure of the Waters alſo, 


and more eminently of the Air or Atmoſphere, and from that. deduc'd theſe 
Concluſions, That the Lines of — oz Þ larity did not tend 


to one ſingle poiat, as all hitherto have aſſerted, but to infinite points in the 
middle parts of the Axis, ; 


And chat a Degree, or à Soth part of the « did not upres 
exactly with any one in a Meridien, por yo mart Fon. 
„ were not to be eſtimated ir dee e 
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ayia differing Gees noni 22 e = 
in ence a a 
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of Obſervations made with leſs accurateneſs would have 


done. 

And from thence I have .deduc'd- what would be ſome of the neceſſary 
Conſequences of ſuch a mutation ; ſach as the differing Latitude of places in 
differing Ages. The differing Azymuth of Places as to one anothers Poſition; 
the differing Altitudes of Places with reſpect to the Superficies of the Sea, as 
the Emer 6 one places from below that Surface and the finking un- 
der, and ng overwhelm d by that Surface in others, and conſequently 
of changing the Nature, Soil, Climate, &c. of the ſuperficial - Parts of the 
Surface; to which, as I conceiv'd, ſome alterations might be aſcribed. | 
But Laſtly, I ſhew'd that the $ and alities of Hills and Dales, 
Mountains and Lakes, and alfo the alterations of thefe ſuperficial Parts of the 
Earth, as to the ſeemingl ities thereof at preſent, ſeem'd to me to be 
moſt - probably aſcribable to another Cauſe, which was Earthquakes and 
Subterraneous Rruptions of Fire. That there had been many ſuch altera- 
tions I indeavour'd to prove from the almoſt univerſal Diſpoſition of thoſe 
earious Medals of former Ages now found in the petrify'd Monuments of 
the parts of ſeveral, both Terreſtial and Aquatick Animals and Vegetables, 
but eſpecially by thoſe Productions of the watery Element found in 
now far remov'd from the Sea, and far above its Level; of which I have 
produc'd ſeveral Inſtances, ſome of which, and thoſe very conſiderable, were 
procur'd by the inqniſitiveneſs bf a Perſon here preſent. ' 

I have made ſome Excurſions out of this Method; as Firſt, in order to 
anſwer the Doubts and Scruples of ſome, and the Obloquies of ſome other 
Perſons, who, I hope, are now, or will be ſomewhat better fatisfy'd, which 
I wiſh all might be, for I have no deſire to impoſe Conjectures and Inquiries 
as Demonſtrations, but only to ſhew'what Arguments have inclin'd me tv be 
of theſe Opinions, which, whether ſufficient, I muſt leave to their better 
Judgments and Examinations, hoping at leaſt that no prepoſeſſion will hinder 
them from examining, them with Candor and Indifference, as I indeavour to 
do in all 1 — Next by ſome Experiments made for the clearing ſome 
accidental Diſcourſes at the meeting, as thoſe about the beſt ways of com- 
municating force at a diſtance, and of making a Pendulum to obſerve by 
Trials the Velocities of the parts of Pendulous Vibration, and to make a 
Pendulum that ſhall, without Clock-work, continue moving twelve Hours or 
longer. And Thirdly, By accidental Obſervations made of the growth of 
Trees and ſome others ; nor will it, I hope, be taken amiſs that I indeavour 
to produce ſuch Arguments as occur to me, that ſeem to favour theſe Con- 
jectures, tho poſſibly muck better may be ſhewn by others eithers for or a- 
gainſt them; however give me leave to alledge what I can to anſwer ſuch as 
I — are not ſuſſiciently cogent Arguments againſt what I have ſup- 
"" of the maſt conſiderable Objections I have yet heard, is, that Hiſto- 
ry has not furniſh'd us with Relations of any ſuch conſiderable changes as I 
ſuppos'd to have happend in former Ages of the World; Ido conteſs our 
Natural Hiſtory as to theſe and many other matters of the firſt Ages is very 

thin and barren, but yet I conceive not wholly devoyd of Inſtances, nay, 
| y if they be_look'd into with a little more attention than hitherto has 
uſed, they may be found to contain many more than has of late Ages 
been -iimagin'd. - Some things of this kind, I fancy I have detetied of which 
I ſhall produce ſame, together with ſome Remarks upon them, which I have 
added, they are, I conceiye, related as true Hiſtories ; but whether fo or not 
1 muſt leave others to judge who are better-Antiqua El 


| ries and Criticks. 
What Learning and Acccunts of Ancient Times the e/E 


gYptians might have 
in their Hiſtaries, who are ſaid by Plate in his Timews, to have hid accounts 
of great alterations in the World for nine thouſand Years before Sah, which 
is now above two thouſand Years ſince, 4t is very hard to guel Fonr that ſhort 
account that is there given of it; yet ſince of all the Recooduthab:are-to be 
met with in the Ancient Hiſtorians to this purpoſe, this is themdſthconaders 
able, I thought it, would not be improper to relate it om thisoccaſion; h 
reaſon that tho? it ſhould be accounted fabulous, as ſome beve>thoaght, '2nd 
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publick Heſtruction: hecomes unknown to you t 
« — thein Poſterity for many. Years wanted the ut of Let- 
252 that had excelled both jn the Arts uf War 
ich aà full aecount- [So he proceeds to tell how 
own City fori nine Thouſand Years; and of the 
g times for Alben, which 1 paſs over, and only 


__ to -Natural Hiſtory. 3 He proceeds t 
= Exe E D in our — 
a ye the reſt for G — and Virtue exceeds; for tis ſaid, that 


refiſted a numberleſs company of Enemies, which coming out of 
7 — where the Ailaut ick. Sea now is, had conquer d almoft all Fu- 
= and Afi; for at that time was that navigable: Streight which is call'd 
* that of Hagel, Pillers which had near the Mouth, and as it were in the 
© ery entrance of it, an Iſland then ſaid to be bigger than Lybia and Aſie, 
| which was a Paſſage to other Neighbouring Iflands, and from the 
« and: was a proſpect to the main Lands lying near the Shoar, but the 
© Mouth of the Streights was very narrow. This Sea was truly the Ocean, 
© and the was truly a Continent. In this Arlantick, Iſtand was a moſt 
7 and eter wee Power of Kings, who RuPd over, not only that whole 
«ſhe and man hut over the 1 — part of the Continent, and e- 
ven over thoſe whic were near us, for they Reigned over a third part of the 
J is calld Zybi even unto «Egypt, — over Europe even to the 
. aud 85 ＋ * whole power of theſe collected together, invaded both 
I wur Country, Fond even all the Lands within the Hercule an 
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but; both your and our Country repelFd them; the manner Jo- 
— = a prodigious — 2 and Inundation which hap- 
in a Day and a Night, the Earth cleaving ſwallow'd u 
Men, and this iſland of Atlantis was drown'd by avaſt Inundation of 
4 «the Sea, by which means that Sea becameunnavigable, by reaſon of the Mud 
that ſunken Iſlagd which. was left. the reſt I omit.” - Now, | 
hether. is Relation be a Fiction or Romance Invented by Plato, or a 
ſhall not nom diſpute, only by all the Circumſtances of Plato's 
ce 0 It, 1 conceive hedelign'd to have it to be reputed a true Hiſtory 
EG & Romance, for tha#his deſign for laying a Scheme for his imaginary 
ment, needed no ſuch Fiction, and accordingly he made very little, if 
— e the Circumſtances of it that relate to Natural Hiſtory. How- 
exer, be it what it will, it evidently ſhews that Plato did' ſuppoſe anGbelieve 
that 875 had, been in many preceding Ages of the World, very great changes 
the ſuperhcial Parts of the Earth by. Floods, Deluges, Earthquakes, &c. 
he could ſuppoſe a Continent or Iſland as'big as the third part 
ID Earth, to be "by one Earthquake ſunk into the Sea and over- : 
Ib 
therefore may at leaſt conclude, that divers of the Antients, and 
Kg had.ſome knowledge of paſt Cataſtrophys of ſome parts of 
thoſe to have been caus'd by Earthquakes and fiery. Erpprti- 
ad ſank ſome places into the Sea and raisd other dons lier 
S alſo and Inundatians by Rains and Exuptions orgs the: tg 
60t thoſe had happened in Greece, others withuut the. Streights 
id others clſewhere,. and at another opportunity-1 2 uce 4 
22 to this eſſect, which, 1 conceive, will! pu it paſd diſpute. 
us Relation ons poſlbly too long, - doi add. one Re- 
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codiles and Hippopotams, and reryri'd to cerne. 55 hence, Sb Nay: — 
Days by the Coaſt towards the South, all inhabited * e much ar 
fraid of us, and not underſtood by our 1 ut day we dilco 
ve Mountains covered Wink W oods2 Which were of ygrion 


doriferous. Coaſting round . theſe Mountains we. 8 

— ok the Sea, that ſide which was next the n WAS A 

try, from whence by Night we perceiyed Fires | a all places PE Bree 

ſome leſſer Watering here we "Coat along? 15 „ti. w 

x great Bay, which they called rote £08 nos: ig . 175 

where landing we found nothing by Day bas i s, but} 

ſaw many Fires, and heard an inquigcraple Ya of Drums... "Trumpets, 
and our ,Sputh-ſayers 

ed x qu woe M lar faft (cy 


Cymbals ,. and the like; wherefore bein ofrightes. 

commanding us alſo o leave it, we Coaſt 

the burning Coaſt offfinking. Volcan 0 from whence there run. out, into the 
Sea Rivers of Fire, and the Earth was ſo burning hot that oh Fe 1 25 
not indure it. Hence therefore we . and for a Dep fail we 


Land full of Fires in * Night but in the midd] e 0 buen as gps vl 
bigger than the reſt, Þ that ir eur to touch 85 Stars; e - 


time, we found to be a igious high Mountain call 
or 3 of the Gods, ae Days more we paſt 


vers, 

"The teafon why 1 barg been Is articular in tranſiatigg the whole Seer ie 
becauſe 1 conceive it is an Nane in Hiſtory ſo — elpecially as to 
the g Relation of Plato, that I can hardly believe there is a better 
Inſtance to be found. Plate tells us of the Ifland of the Atlantis that it So 
was by an Earthquake ſome Thouſands of Years before him ſunk into the Sea, 
but yet ſo that it left many Lakes and unnavigable Places. This gives * 2 
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Varro has diſtributed the Ages of the World into three, viz. the d %, 
wvdnur, and icog ine of the & A we know nothing from Heathen Writers; 
of the au, we maſt look for an account* from the Fables of the Poets, 
Homer, Heſiod, Ovid, &c. Ovid, to paſs by Heſad and Homer, is ſaid to have 
imitated the Greek Poet Parthenis,: and left as a very large Hiſtory of 
the changes that had anciently happened in the World; his whole Metamor- 
phoſis, being,as I take it, written for that purpoſe: We are extreamly obliged 
to Phny and ſome few others, as all well knayy, for what they had collected out 
of others, or wrote from their own Obſervation and-Knowledge. 7 

Now, that Ovid's Metamorphoſis was penned for this end we may find by 
the 4 firſt Verſes. | * 88 


In noua fert animus mut at as dicereformas 


225 


That is the time of Auguſtus Ceſar in which he Lived. 


The Hypotheſis in Ovid (for I conceive it only an Hypotheſis in him) is 
this, that the prz-exiſtent Matter of the World was firſt, a quantity of Mat- 
ter without any particular form, Rudis indigeſtaq;, moles, a rude diſorder'd Maſs, 
and yet it had the pro in it which 8 directed afterwards to ſome 
Center) was weight, Which as yet he calls Pondus iners unactive weight. 
Secondly, It had in it the ſeminal Principles, which were aſterwards 
to effect the Productions, theſe he calls diſcordia ſemina rerum, the jarring 
Seeds of things, as being then non bene junctarum, not well conjained, no 
not to form the Sun, Moon, or the Earth, the primary or ſecundary Pla- 
nets, Nec cirſumfuſo pendebat in aere Tellus, ponderibus librata fuis, nor did 
the ſelf-poiz'd Earth encompaſt round hang in ſoft Air; theſe Verſes do ſeem 
to glance at an Hypotheſis I have formerly acquainted this Society with, ſome- 
what of which Mr. Newton hath Printed. Tellus, Pontus & Aer, 
Water, and Air were, yet all confounded with each other, like Mortar or 
Mud. Inſt abilis Tellus innabilis unda. The Earth unſtable, Waves for Keels 
unfit, which it comes to attain afterwards, and remains ſo for ſometime, till 
by degrees again it loſt it when Aſtræa left it, which was juſt before the Gy- 
gantomachia ; for Aſtrea, as 1 ſhall by and by make appear, is the Virgin 
and primitive Smoothneſs and Stability of the ſuperficial Parts of the Earth, 
from (a) the firſt or Primitive, as (aand ) Alpha and Omega, and eden 
ſtability, Et Virgo cede madentes ultima Celicolum terras Aſtrea reliquit. The 
laſt of Deities from Blood polluted Earth Aſtræa flies; for like moift Pap, or 
Mud, by degrees the watery and Aerial exhaleing, it ſettled into a ſmnooth, ten- 
der, and uniform Subſtance, like the Vouthful and Virgine Conſtitution, but 
a farther ſeparation of the Fluid Parts makes the Earthy, Dry, Rough, Rincl- 
ed and Chopt; inclining to the Countenance and Conſtitution of Age, and 
the Virgin Beauty is fled : For a while there was a jumble, C in uno, 
frigida pugnabant Calidis, humentia ſiccis, mollia cum duris, the Cold, the Hot; 
the Moiſt, the Dry ones fight ; the Soft, the Hard, all incorporated ſtrove 
together, Sine pondere habentia pondus with weight, yet weightleſs, that is, 
they all being Bodies had a capacity of being weighty, but a gravitating or 
attracting Center not yet being exiſtent, they no actual Gravity any 
way; but ſo ſoon as banc Deus & melior litem Natura diremit, God and the bet- 
ter Nature ends this War ; that is, God and Nature had made the gravitat- 
ing Center, preſently the heavier deſcend towards it, the lighter riſe from it 
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r the Face of. the Earth into Seas, Rivers, Hills, 
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t, all things 
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plentifully and ſmoothly; the Skin or Shell is 

ſoft, moiſture and heat abound; ſo that things ed forth and flouriſh : 
There is a continued Spring, all things are B g, Bloſſoming, and bear- 
ing Fruit at the ſame time, no need of Art as yet to help the of 
Nature forwards; or to regulate it, no one part of Nature intrenched, in- 
vaded, or hindred the free progreſs of er; thete was plenty and e- 
nough, for all Rivers flowed with Milk and Nectar, and Honey drop'd from 
the Leaves of Trees. „ Y n 
All theſe Poggical Expreſſions, which the Author ſeemeth to ſpeak, as of 
Men, and their Actions, and Enjoyments, I take to be 9 of all 
ating Powers of the Earth whether V tive or Animal, Per ſe dabat omnia 
tellus, Ver erat aternum. =” ſua ſie lege fidem Reftumg; colebant. The Earth 

ve all things of itſelf, Spring was Eternal; and Juſtice obſerv'd without 


W. Cc. 1 | ö _ 
Now, tho' all that happened in thoſe times of the World, fell within the 
Age which Yarro calls the Adelon Tempus; that is unknown;as to the Heathen | 2 
this Account almoſt as confiderable; if not more, = 


Writers, yet I look upon I 
than thoſe things which fall within the Mythologick ; for I take this to be 8 
the Summe and Epitomy ef the Thoughts. and Theories of the moſt ancient 3 
and moſt: knowing Philoſophers yang he eAgyptians and Greeks ; and how- _— 
muchſoever there may be ſome who flight . 


t and neglect and villify che Know- nt 
ledge, Doctrines and Theories of the Ancients, which Humor I am apt to e 
think proceeds from their ignorance of bat they were, and the ty of P 
attaining the knowledge of them : Yet certaialy former times wanted not for 
Men altggether as eminent for Knowledge, Invention, and Reaſoning as any 
this preſent Age affords, if not far before them; for if we do believe a time 
of the Creation or Production of this Earth (as we have ſomewhat more of 
Argument to perſuade us than poſſibly the Heathens had from the Hiſtory 

thereof written by Moſes) then tis very rational to conclude, that in the 

more Youthful Ages of the World, there was a much greater Perfection of 

= the Productions of it, and that before thoſe many and great Alterations and 
| Cataſtrophies that have ſince happened, and before the ſenile Iron and de- 

caying Ages of the ſame, wherein every thing by degrees grew more Stiff, 
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the Air, that we in part now 
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that AC- 
—— conceive, de well worth our inquirin a rag to fee, 
* thoſe are which they thought — Reaſor: to that 


pre is Pit. Some poſſibly may be of Arifforie's Opinion that the 
—— am apt to think that ſuch as are ſo, have not, fo 
fully conſulted their o-] Reaſon and Experience, nor much troubled them- 
ſeives with that Speculation. We found that the e/£oyptier Prieſts by that Paſ- 
ſage I quoted ou of Plats, had the notion of the Geneſis Mutations, Cata- 
ſtrophies, by Fire and Water, and the like of the Earth, if we will not 
allow them to have the Hiſtory of them, or the Accounts of ſo many 1000 Years 
as Plato mentions.” Bat it "will bf forme be perhaps, by what means 
can we judge of any ſuch preceding Age? I 85 That * the petrified 
Shells that lye in the Repoſitory, and the Bones and Teeth that | 
have been found buried in the Earth, of which : * Repoſitory affords ſome 
inſtances, and more might de fetched elſewhere : Theſe, I 1 fay, might to 
fome un Men prove Arguments, bur for others tis beſt to let them 
enjoy their own Thoughts. But to return to the Subject I was indeavour ing 
to prove, namely, That the Metamogphoſis of Ovid was a continued account 
of the Ages and Times of the duration of the Earth. I ſay, ſo far as I have 
gone, namely, to the end of the Golden Age, none will doubt but that this 
was the deſign of it, to relate what were the moſt celebrated Opinions con- 


that of dae, who hd fon ts, an] 22 1 conceive more pirticuldtly 
 Pythagaros, who had — and left his Doctrines in Italy long before 
Ovid's time. | 


We come next to the 313 Verſe where he begins to give an account, the” 
ſhort, of the Youthful time of the Earth, which he calls the Silver Age. 
Poſtquam Saturno —_—_ in Tartara miſſo, Sub Jove Mundus erat, Subiith; ar- 
After a long time was paſt and buried in Obſcugity, the World 
got 2 new Face and was under the Regiment of Jugirer, which ſignified 
the ether and Celeſtial Fire; before this tis ſaĩd in the Golden or — Age 
of the World, Ver erat erernum : lacidiq, repentibus auris, mulcebant Z | 
nates fine ſemine flores. _ The Air and Earth was moiſt and tepid, which made 
a continual Spring, but now that moiſture is dried up, and fer vour, heat and 
drineſs is got into the Air. Subiit argentea proles, now Jupiter antiqui contraxit 
tempora veris, pergʒ biemes eſtuſq, & inequales Autumnos, & brene Ver, Spatiis 
egit quatuor . This ingreſs of Jupie er cauſed thoſe ſtrange changes in 

Fee] ; for tis not immediately the beat of the 
Sun that makes that difference in "the heat of the Air, tho' that. be alſo a 
Cauſe.' But as I ſhall have occaſion to treat in an other place tis the Conſti- 
tution of the Air, nor is it the oblique Radiation (as all which one conſent af- 
firme) nor the nearneſs to, or diſtance from the Sun, but it is the ingreſs of 


4 Jupiter that makes the Air ſuſceptiwe of theſe Mutations. Tunc primum ſiecis 


aer fervoribus uſtus canduit, &c. then entered Lightening and extraordina 
Heats ; and ſo he proceeds i in the deſcription of the other Seaſons and 
ſtitutions of Air, Smina tum primnm longis cereolia Sulcis, obruta funt, Kc. 
The Earth being now dried having loſt much of its Infant ſoftneſs and moi- 
ſture, needed ſome helps to make the Seeds After this iuvenile Age 
was paſt over, then Terr:a poſt illem ſucceſſit a hene a proles Seviay Ingenio & ad hors 

ban, 4p a why = 0k Seclerata tamen. All the aforeſaid Qualities increaſed; the 
er andUrier, and the Air moreintmperate, but yet it pro- 
Effects of terraneous or aerial Cataſtrophies. But De Durd 


ſtirution 


by ſtitution die i 
ſeſeri in toum N. Then followed all the diſmial 


and Superterraneous Diſſentions, Conflagratibus Floods, © 


— veed,” its Rocks ahl Iren Mines.” Pe 


— 


Sea overwhelming the Lands, and the Lands getting out from under the Sea: 
here Iſlands, there dere Mountains; there 0 does and Abyſſes, 
multitudes of other flons which raſed and mangled the ſi ial Parts 
of the Earth, ſo that no place was free from the of diſcordant 


Principles. Aftrea, as I ſaid before, "which ſignified the Vi Fuvenile 
avs ſoft, and even Face and Conſtitution of the Barth wht firſte- 
ceived from tho gee Influence of the Heavens, and'preſerved in the In- 
fant, Fuvenile | rn Now, that 


the Earth was arrived to its old Age, Wrinkles, urrows, Scarre, 
and the like, had not left one ſpot - unblemiſh'd, then ſhe is ſaid to 
have left it. This is # ſhort account of this Iron or old Age of the World, 


of which I ſuppoſe the whole following N is written ; this in 
good part falling within the Mythologick Hiſtory of the Poets, but the Ge- 
neſis and three preceding Ages, I look upon to belong to Vr 'Adyhov 
tempus, * to be the * the Theories of the moſt _— and moſt 
approv'd Philoſophers. could in part prove, as I could alſo many o- 
ther Paſſages of this Diſcourſe, by Quotations out of other Apthors aniong 
the Antient, and alſo by the conſent of many more Modern Writers. But 
that prey might ſeem tog tedious, and I doubt not but there are others 
who having more applied their Studies that way will do it more fully. The 
firſt of the memorable events of the Iron or old Age of the World is deſcribed 
in the next following Verſes. \ | 


But leaſt hi h Heav' n ſhould unattempte , d re 
Aſpiring Thoughts the Giants 1 | 
Mount ains they rais'd gainſt the etherial Throne, 


Now the diſmal eſſects of the old Age of the Barth appear, the outward , 
Shell of the Earth being now hardned and petrified, and the Pores of Ems- 
nation itoped ſo that the fiery and watery Vapours and Rarefactions below, 
the ſame, could not now find their uſual tranſits; theſe are faid to co > 

inſt Heaven to break out of that Priſon of Tartar, where Jupiter had 
ately thruſt down and incloſed Stn, Saturno tenebreſ in tartara maſſe, and 
to force their Paſſage into the open Heaven, where Jupiter now prevails ; 
theſe therefore fermenting together had raiſed the ſubterraneous Parts into 
many Cavities and Cr, therefore were ſaid to have a thouſand Hands, 
being ſo many Caverns and far extendin e, wherein theſe ſubterrane- 
ous Sprits convened, in which lay their ſtreagth ; and becauſe ſuch Crypre are 
winding and not ſtreight, they were called Anguipedes like Snakes; thelt at 
laſt break forth and make Mountains, lay 5 SK upon Offa, Alt aq; congeſtor 
Frurere ad ſſdera nontes. Then Jupiter is ſid to have rent the Heavens with 
his Lightning and to have buried them at laſt with Mountains heaped on 
them; chat Is, theſe Vapours having made Eruptions and thereby carried 
the Earth up with them, ſo as to make Mountains one of the top of the 
other, the you into the Air where it produced hideous Lightning and 
ſo ſpent it ſelf in the Air, and the Mountains 1 2, and the Vapours 
that raiſed them ſpent, Jupiter is ſaid to have deſtroyed them and buried 
them under thoſe Mountains: One of theſe is faid to be buried under Steih, 


and to breath the Mountain u. But I- muſt not ſtay too long 
upon the particular Explication of every thing concerning it, it may be ſuſhs 


cient for me at preſentto hint the mieaniag in general; only tis to be noted, 
that the Blood of theſe produced a generation'that was of the ſame kind; 


that is, that the remainders in the Earth were of the ſame kind. 
Ddddd Theſe 


— 


* 
Giausss ©: 
Moines 
4 9 1 
9 -4 8 


ee. my ons 
ae apes; , a ; HEE 
1 2 2 Fro ,a, v nin hs 
5 2 — — po 


The Thund'rev oft this dreadful Treſſis Ans, 

Fit whichthe Heaven, the Earth, . 
by, rr 

Wo Net 4 more artxious thought my poſſeſt 

3-3 For the Worlds Empire, when the captive Sie: 
With bundred Hands the S feet N.. 


erer k rat a Conflagration, or Collefionof fubterrancons 
Es Ba . for that was 


Del eee ramen illud ab uns 
2 & ex una pendebat Origine Bellum. 222 
—— — tot um Nereus circumſonat orbem, 


mortale genus, GC. - 
Fr the? the ft was 8 fterce r raping Fo 
| NL the whole d 8 

; Hind allthe War . 


where ſo ere the N. 
e the fal ver 9 


Fupiter being » d 
Lycaon had laid x deſign to de not only 


mphe , Sai, and Stun, that were the terrer- 
of the Plins, Rivers, Woods and Hills; but even him- 


ao raed the edeſtial Deities, the Ether, Air and Meteors, all which 
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The ſame white tops of Mountains, the fame ga gaping devoaring 
the ſame flaming Eyes, the Caldera at the top yielding Fire, the ſame. 
ful and terrible Aiped, like that of a devouring Wolf and that this 
meaning of the ſha of a Wolf which Lycaor is faid to 
is more plain by w een ee Book, f of F/ "of P/anilicthes 
being turned into a Wolf, where Antenoris introduced 
of a devouring Wolf deſtroying Men and Cattle which 
Sea: eh; bat ent oher, t ſhall read it, that an Ae 
meant by the deſcription of the Wolf, e 
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But this was not ſufficient to vent theſe ſubterrancdds i SY 
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Globe; Fupster therefore is ſaid to have conſidered which way to effect 


whether, by an univerſal Conflagration by fiery Eruptions 5 
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t I fear 


fear I have 2.4 wearied you witi this Recital, aki 8 
en tothew what 1 hinted the laſt Day, namely, That 
3 — was a Hiſtory of the Production, Ages, States and 
ve formerly — to the Earth, partly from the 
of . 3 from Tradition, — Oral or Written, 
and partly from undoubted Hiſtory, fer towards the latter end we find ac- 
counts of many *hings our Hiſtories reach, as Orpheus, the Trojan War, P 


Romulus, Vun, and it comes down even to the Dooth. of 
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cal word in the Hebrew Language whoſe ſienification doth at all 
12 nut Gigantes iy the word Rephaim, /o chat the Radix of Re- 
NR ent Hebrew Language (as many others are) ar elſe 
Lord Rephalin a e e e As —_ more fert are „ 
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deſirous to ſhew that the Bible mas not © ug og 
Gz Ab where the thing could be done without injury to their Books. 
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Verb they plain poiyit t the Story of- the —— who in the Greek, 
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iet are {qadx| wo... St. Jude wes the ſame word when be ſpeaketh 


Helliſh Fork aeTneabno a". Another Greek, Tranſlator rendereth the 
fame word R 
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But to me I confeſs it ſeems rather to allude to the fourth Verſe of the 
Chapter of Geneſis, where it is ſaid, that there were Giants in the Earth - 
thoſe Days, becauſe the word c is made uſe of by the Septua- 
gint it d yryceiſeg u tw vues Ev Ta nategs ine, and it ſeems tobe a ful! 
Period, beſides we find that God immediately after this Palſage, is ſaid to be 
very highly Jo pg with the wickedneſs of Mankind at that time upon 
the —_—_ to reſolve their Devens Ra i — which ſhews 
that there is a agreement of the | | with this Hiſtory of 
Moſes : For Ond makes this Gigantomachia to ele the Flood of Deuca- 
lion, as the Scripture doth make this to that of Noah. And beſides 
joins the Fable of Lyceor to that of his Giguts, which ſeems plainly to al- 
lade to the wickedneſs of Men mentioned by Moſes upon this occaſion. Fur- 
ther, I do not know whether the word may not ſometime have been uſed to a 
denominate Earthquakes, or fubterraneous Powers ; for in the ninth Verſe ff .-. < 
the fourteenth of 7b where the fame word is uſed by the ſerenty. lit 
ſeems plainly to ſignify ſome ſuch thing ; but this is es my Province, + 
and I ſhall rather leave it to the Divines to determine: For Gigs is the ſame 
word with the Greek word yryas, which Euſfac hius derives from yiand v 
that is an Off-ſpring or Progeny of the Earth, i. e. ſomewhat generated in 
rhe Bowels or Womb of the, Earth and thence Born, brought forth of pro- 
truded, Which is a very proper Appellation and Deſcription of that pro- 
duction of Nature, wherewith the Earth ſeems to be firſt impregnated” and 
made tame, then to be in great Agony and Pangs, and to have many pangs 
and throws ' before it is delivered of it; and laſt of all to produce Iſlands, 
Mountains, or the like Monſters, which ſeem to threaten or aſpire at the 
Celeſtial Manſionss. 2 | 13 
- © When I gave an account the ding Meeting, Fuly the thirteenth, of 
what I conceived thePoets meant by the Mythology ofthe Giants warring with 
the Gods, ſome of the Society then preſent were very Inquiſitive to be in- 
formed what ſhould' be meant by the Hiſtory of Pyrhox which was deſtr Lauf. 
Apollo, of which though I had made ſome mention in a former Diſcourſe con- 
cerning the Mythology mention'd by Ovid, ing then only . meption'd 
in tranſitu, I have now ſomewhat more ticularly drawn up my Sentin at 
concerning it. I mention'd before then Ovid by this Mythology. (as I con- 
ceived)did deũgn to defcribe the ſtate of the Earth from its firſt ning and 
formation out of a Chaos, through 
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os Hef The Flood ids Sts thang nnn 
Deucalion e . ang DE, by which the Caverns left 
the rugg lain'd, the ſaperficial Parts, now Rocks and 
Stones, and EET of the Eruptions ſhould be cover'd by a more 
. ſoft, and fine, and fatter Skin of Earth, which ſhould be fit to uce and 
' nouriſh Vegetables and Animals as before. The Poet then ibes the 
d and thereby makes all Men and other Creatures to periſh by it, ex 
Deucalion and Pyrrha, who were to be the reſtorers of M 
om te ſed to have ſomewhat more Divine than all the-reſt of the 
ich by; bat Man only by propaga out of as you 
Mie d and by 
a Jooks at firſt 


Man only by propagation, yet his method of Pro- 
ce but very extravagant, namely; from Stones 
"behind them by — and Pyrrha, Deucalion's being generated into 
Men, and Pyrrbe's transformed to Women 2 credat niſi ſit pro teſte Ve- 
&) fays Ovid; and 1 am very apt to think Quid himſclf was onc of the 
nbelievers, notwi the Teſtimony of the old Traditions, that is, 
t he did not take it to be a truth yp ea — 4 
he ſtems to draw a Conſequence from them. Linde genus durum ſumus e 
Laborum. Abele 1 was meant 322 to 
fied þ M kDeſcription Document a damus ſumus ori a- 
; ti. to After he has told us how M . 
n er the Deluge, — 9 the other Creatures. 


| Rr 
bid Cn Vivaci nutrit ſolo, ſeu: Matris in ave 
3 ' Generunt, facjom alqnam cepere mivands. 


All erher Creatures reok their Wu 
And s voluntary, from the Earth, 
When Marſhes on the Suns voff hear, DE EE: 
1 2 Power impre rere 
es Child, and Seeds, r 
5 i Keep ard Time borh Growth and Shape aſſume, 


And here he is for «Equiveal Grheration ton to the height if you under- 
ſtand him literally, Sond ger, to the wes. ub1 3 Sumpſere 
Humorg; calorq, concipiunt '& r All came from two 
Principles ; for he ſeems to make all thin to ariſe E ox be ggerated out of » 

81 Heat and Moiſture, and by that the Earth, when left 


S K 67 W hear of the Sun. 
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of the Air in the Feathers of Funo's Bird, which are the Clouds 
- By theſe Mythologies having deſcribed the poſtdiluvian ſtate | 
Waters, and the Air and watery Meteors, heends the Book with the 
- which he compleats in the beginning of the next, of 
But as to Python, which gave the occaſion of my preſent Diſcourſe, - *tig.2ythor- 
plain that its. Name fjgnifies GS II of its Geneta«. | 
tion, tis evident that he ſuppoſes this Corruption to be cauſed by the Bug · 
uv or Floods that remained in the Plains, Lakes, or Holes lower 
rounds or Vales incompaſſed with higher Grounds that the Water could 
not run off: From the fermentation of the ſoſtned Earth be ſũp- 
Poſes the Animals to be formed that were of the fame form with the ame 2 ; 
diluvian; 8 he ag this fermentation tuned io -3 
Corruption, produced not only Monſtrous Creatures, but rioxious* 1 
and dreadful Exhalations , whence- ed Diſtempers and Diſeaſes, 
becauſe theſe Waters by ſeveral Streams moved (as moſt jonly they do) 
to lower Places and Cavitiesand there made a great Body which poſſeſſed a 
conſiderable of the Hills or Mountains: | Apoffo or Fujire?, 
Beans doch partly dry by Rehalations, partly by hes of Eging, A. 
y y Exhalations, y by fla ightning dif- 
te, and diſpel, and laſt of all it cant: th Cloſer and openings of the Rarth 
which ſwallow it up, and leave thoſe Caxities like the black Wounds chic be 
Poet affirms to remain for a witneſs to Poſterity. $ Nan 
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Terror era; tantum ſpatii 
Func Deus arcitenens, & memnquam tat; | 
Ante, niſe in damis Capriſe, fugacibus 7 to 
AL gravem telis, exhauſts pene Pharerrs \ 
aan effuſe per vulners nigra venens. 1 
| Neve operis famam peſſet delere EN? 3 irg if 0 
Dibis perdomiti ſarpentis nomine diſtos. 
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Which from this Serpent be the Pythian names. 


"The Harth produced — Creatures ſome monſtrouſly | 
were invite terra contrary. to its L 


1, theſe 


C ept the Tower of 
Heaven ( 1 Engliſh —_ that is; the Sun, gy or Heat, by its 
my by thouſands of flaſhes of Lightnings (infomuch that one would 
Showght they had had been all ſpent and he whold ſtock fired off and where- 
as hoſe Rays had been only uſed to diſpel and fatter ſmall Clouds or 
) did — at laſt deſtroy or diſperſe this ſtagnant and 
dy Water, by cauſing it to riſe into Thunder Clouds diſchargin by Light- 
ning its poiſonous Vapours with which it ſwelled ; beſides the t of the 
Sui and the Lightning alſo kindling the Subterraneous Spirits, canſed Clefts 
and Chaſms in the Earth, which wallowed up moſt of the re ſtag- 
nant Waters, and ſo deſtroy'd the Cauſe or Original of thoſe Evils, leaving 


in ſeveral . places divers of thoſe Chaſms er r 
deſeribes. 


To this purpoſe e there is a notable Paſlag e in — which, * others, 

to another intent, is by Dr. Nurnet, "Theor. Sevr: Part 2. Ct 4-- <Theſe 
© are the Matters (ſays 12 which the Greeks have related cbncernin 

the Flood of Deucalian. But among the things that have happened ſoon at- 
© ter it, there is a certain relation of the Inhabitants of Hierapolis,| which is 
8 * juſtly locked upon with great admiration, namely, that in'thety[Country' 
© there bad ha to be made a great Chaſme in the Earth, Which had 
ſwallowed up all the remaining Waters ; w Deucalian'had built Al-- 
© tars and a: p 12 20: fans arc ahes ne... Now for a ſigu that 
this Relation is they do thustwice every Year, Water is broughtfrom the 


© Sea. to this Temple, and not only the Priefts bring it, but all H and 1. 
e and man Wich dwell beyond the Euphrates, go to the Sea and fetch- 
ing the Water from thence it to this place: And firſt indeed 


it out into the Temple, and then it runs into the Chaſm, and tho 
this Chaſm be but ſmall, yet it ſwallows an immenſe quantity of Water. 
© When they this Ceremotly, they ſay that Deucalion inſtituted this 
© Riteand Law of this Temple, that it might be a Memorial as well of the 
Deſtruction by as of the Deliverance and Safety procured againſt the Flood. 
This (ſays Lucien) is the old Story concerning: this Temple. This Tradi- 
tion, tis very Ovid was not ignorant of and might therefore add to 
his Relation Fuſe per vnlaera nigra veneno. Neve operis famam poſſet delere vetuſtas. 
And tis very bable alſo that the Mythology of ga: has a reſpect to the 
Generation of the Rainbow:ſoon after the -Flood'avit is mentione by Moſes. 
For tis plain that their Signs or — — Repreſentations and Notions, 
were many of them abundantiy more incon with the things ſignified 
than this is; for Clouds may by an eaſy Figure be fantied the Fowls or Birds 
of the Air, as we uſually ſay when great flakes of Snow fall, the Winter is 
plucking its Geeſe or Fowls : And which among all Fowls, or indeed Crea- 
tu, does better repreſent the Rainbow then the Peacock when it ſpreads its 


Tallwhereby| it I ſuch a glorious Arching of a moſt ſtupendious Va- 
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need in curious an arp mage otherwiſe po 
ick for the Star- 


g of Vallies and L the ſwallows 
9 vers, the raiſing and fnking of I the 
ving and Rocks, and the tumbling and. difordering of the ſuper- 
ficial Parts of RE by which meaps have been produced the Veins and 
various mixtures in Marbles and other kinds of Stone, and moſt of the pe- 
rrifative Prod beſides the, Production of Mines and Metalline Bodies, 
as well as of other Saline, Sulphureous and divers other mineral Subſtances. 
And in ſhort” I conceive that the whole Surface of = as it is at pre- 
ſent, has been ſome ways or other influenced and n them: L hagen 
ſeveral occaſions alledged ſeveral Arguments and, berrations to oſs theſe . 
Ce probable , and have. ced ſeveral. Hiſtories ſeem 
t way conducing. But or the —  whs IB having, in 
S been in the "adf'yNovr or aun the uncertain or 
bulous Times, as they are termed by Varro, rn im the 
Hiſtorical time very many that do make much for it; the 
conceive to be of it, is the Hiſtory of Phaeton, i ck tber among 
Greeks it be included within the eee yet it Fw by that Paiſage ton in their 
of Plato which he relates concerning what ed from the Mn Hiſtories. 


an Preift that the Agri, had Nene unh 
probability they had of many others, of which he OA Were wholl 
es, which, as Eu uſebius 


. as — in in pare ap appear by the Relation of the Atlalis; for the 
ng after that of Nec, 


elder than the Flood. of 
Es, 2 ove o the times of Jacob, which was 
and long before that of Deucalion, which was about the. tter end of ers : 
Life. All which time according to Dare, and many hundred Vears after e- 
ven to the beginning of the Oly (which _ but 776 Years before, 
Chriſt) was included in the Fabulous Age, which wgs likewiſe 776 Years after, 
Moſes his Death, he dying in the 1552 Year hefore Chriſt's Nativityz Within „ „ tine 
which ſpace of time the Cataſtrophy Mythologiſed by the Story ry of Phaeton t bappene d. 
ſeems to have happened; for Oreſſus relates it to have been — about the 
time of the 1 es departure out of At; as he doth alſo aſſert that of 
Deucaliow's Flood, in which the greateſt of the People of Theſſaly were 
loſt, only ſome few eſcaping who fled to the Mountains, eſpecially Parnaſſus, 
near the Foot of which Deucalion then —— Now i we conſider the Story 
as it is related by Ovid in the ſecond Book af his 2 making -/4 
' lowance for what is Poetically ſpoken, one may enough from the 
whole drift of the Fable conjeQure at the Hiſtory or Tm ition t! is couch 
ed under it, as well as ſomewhat alſo of the Philoſophy as for the morality 
2 enough have taken notice of and writ concerning it. As for the time 
28 ces it ſoon after the Fable of Deucalion which is the ſeventh 
u his firſt Book: and the eighth, ninth, tenth, eleventh, twelvth, are of 
Matters conſequential of that Flood which muſt have followed it in a very 
ſhort time (as I may on ſome other occaſion make more probable) or rather 
ious to this, as being indeed part of it. But to let that paſs for the pre- 
ent, I ſhall only take notice now of the Phyſical or Philoſophical part thereof, 
which to me ſeems to contain a Deſcription of ſome very * feat Earthquake 
or fiery Eruption which affected a great part of the World then known, 

_ Firſt then we find Phaetox to be —— a Son or production of the Sun, ArExpliceation 
which is the biggeſt aud moſt powerful Fire of the World, that we who live fe Fable of 
upon the Earth do know, but Sk Mothers Side, to be the Son of Clymene 
which | is an epithite of Pluto a — Phaeton, or this aſpiring Fire? to be 
2— by the Sun in the Bowels Fer all * proeme 2 | 
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e Fr Conſe of the Horſes and Chariats throogh the Hea- 
do ſhew the Conſtellations of Ar, and to 
the Goff = ' the Poets; ta fgnify the concurrence of the other Ce- 
leftiat Bodi Powers: But the N on the Earth as the 
flaming and burning © of Mountains, the cleaving g of the Earth, 
the: Diving up Rivers, the ri of Lan our aps 
Whit about her, and the. dy eſt fide of it, 
Ea plex as Well as Poetic; 
conf he whole i bestieg d best ie, cannot 
for the preſent let me add thus much that I conceive 
uren wt t is this, That there was an ancient Tra- 
the Greeks, *; — there was an ancient Hiſtory among the 
"ſome very gi and abc eneral Cotflagration or Bru tion 
res which very raſfatidns' an the Earth, eſpeci- 
 mentjoned. by "Port in this — ſuch. as Athos, 
, Tarn, Helicon, Emu, Etna, 2 — — 2 
Dindyma, Caucaſus, Mycale, Cy 
„ all which Mountains p — to have Ga 
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Then 4 dry. Deſert Libya became, 0 = 
fil Veins empty'd by the thirſty fame; 

With their ſcorcht Hair the Nymph the yd up me. 

2 8 their unc ient ſears, bewail. | 
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up Libyan Defarts and many Lakes and Rivers ſwallow- 
up | , the names of which the Poet megtions,. which are too 
| " ey to repeat; chenthe other part o the Earth ere 2 
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modo pont us erat ; quoſqy 4 * equor . 
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Then was the Sea congractetl into a narrower ber iajith- Oetker 
and Lands on each fide of it raiſed from under the former Sea and made 
Lands and Mountains, the Hands that are now diſperſed ifi 
out of its bottoms, and ſtand in that Poſition to 3 


Face of thoſe Parts 2 2nd metamorphoſed into n 
now found, in General, tho? not im all Particulars ; for 1 
eco been bf the ſame Divine Providence produced 

Mutations, of which there are many 
EE Ce ann, ſome of which I have already mentioned; a 
divers others which 1 may have occaſion to mention ſome other time; f 
ſides divers others of which we have plain and not hitherto doubted or 


Gace 


Hiſtories. Now, tho I confeſs what I have here aſſerted to be feemin 2 
ry Extravagant and Heterodox from the g "IE rhe 7 
have had occaſion to mention this Fable; and Tr 1 5 


babley I ſhould not have expected any Concurrence of Opinion: Yet | 
when the Matter has beeen move and without thought 
and examined, it may, as well asſome of my former Extravagancies, —Y 
at leaſt a more mild Cenſure, tho? it ſhould not ebene 
the Guſto of every ſuch Examinant. ln theſe Matters Geometrical 
22 rn rg Kee ting,” Opinion, whi 8 
always various and prevails. However,*F may on ſome other o& 


caſion ſhew that there is to > be found in Phyſick, „ ; 

ſwerable Probation. 1 
And when the ncy and of the Doctrine has run 1 

Gauntlet of Cenſures, I ſhall ĩndeavour to Guntewidtro — 

Scars. 


| Gasbe laſt day indeavonr to Ges what I conceivetwas veiled b _—_— i 
under the Story of Phaetor, and that was this, That by this Mythology the r 
Grecia and Latin Poets did preſerve the memory of ſdine extraordinary gre#t » | 
Cataſtrophy, which all the parts of the Earth or Countries not far removed 2 
from 2 — — — Euxine, 3 _— 


ns 


| For the Order of it; we find it aced by Ovid vn after the Flop of 
Dencalion, 2 inks relied we Oroſtes (which | hinted the 1a t 


day) for in the ninth and tenth Chap. of his firſt Book of 
the Flood of Deucalion'to.have ha much about the time of cher. | 
of egypt, and the Paſſage of the Ip artis, through the Red Sea; by 4 
Flood mo greateſt the People of Theſſaly were deſtroyed. g ( 
that Flood) Aajor pars populorum T Pe hk 12 | 
— Liber atis. Marime in monte 2 
Func Regnabet ; qui al ſe confugientts Ratibus A 


Parnaſſ Jugs fovit 3 Reperatum G . 
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| true, but he was not for 
iving a Philoſophical "oy gr at the Cauſes of it, or the aſcribing them 
the Pagan Deities, hat for aſcribing it immediately to the ineffable Power 
Ga... |... 8 * IF" N 1 
of God, to explain the Canſes that he was pleaſed to make prævi- 
| thoſe Effects: For the Power of God is not leſs wonderful, in pro- 
. dncing ang. ipoling the Cauſes of things, than in producing the things m6re 
immediately. But ſuch aStory as this Fable of Phaetoris, and to give ſuchan ac- 
of its Cauſes, as the Poets have there given, it underſtood literally, ſeems 
ſufficiently ridiculous, and impious. But it is eaſy enough to be ſeen that 
thoſe who made this Fable knew better things, and only made uſe of Mytho- 
logy to conceale their kadwledge from the Vulgar, and yet communicate it to 
rh ashad the Key to unfold the Myſtery contained therein. | 
And this appears plain from the whole ſeries alſo of the Hiſtory ; 
| is faid to be produced or generated by the Sun in 
CCC 
jons, t it ĩs a lainly by viour o 
— i is faid, after the Death af hey Som, to have been 22 
amen, & Laniata Sinus totum percenſuit orbem, exanimeſq, Artus primo, mox 
offs requirens. Which ſeems: to denote the murmuring and tumbling in the 
Earth that continued after the Conflagration was over, and the Story of 
Siſters of Phaeton. ſeems very conſonant alſo thereunto if I had time now to 
* | ®. = ? 

- Phaeton being grown to maturity, is faid to have a great deſire to know his 
Father, whom Clymene directs to go to the Palace I's Sun ; that 1s, the 
Vapours being copiouſly generated in the Barth are expelled into the Air aſ- 
cending towards the Sun. Phaeton is ſaid to have come at length to the Pa- 
lace of the Sun, and there to have been much pleaſed with the glorious; work 

thereof, and more eſpecially with the Workmanſhip of Vulcan in the Gates. 
Nam Mulciber illic «/Equora calarat medias cingentia terras, terrarumq; orbem Ce- 

ung quod immnet orbi. Ceruleos habet unda Deos, Tritona Canorum, Proteaq; 

2 2 ambiguum Balen ; prementem, e/Egeona Suis immania terga lacertis, &c. Terra 

er, Urbeſy, Gerit, Sluaſq; Feraſq, Fluminaq; & & Catera numina Ru- 

* 2 Hec Super impoſita eſt Cali fulgentis Imago Signaggſex foribus dextris totidemq; 

IS fer, &c. Then approaching the Sun-----. Sedebat, in Solio Phebus claris 

eine Smaragdyi, a Dextra Levaq; Dies & Menſis & Annus, Seculaq,& poſite 

a equalibus Hore. Verg;) Novum Stabat Cinttum florente Corona: Stabat nuda 

| 4s & Spicea certa 22 Stabat & Autumnus calcat is ſordidus uvis, Et 

Glacialis Hyems Cano: D Hos. The meaning of all which ſeems to be 

this, That the ſtate of the World before this Cataſtrophy was much the 

ame [facies non omnibus una, nec diverſa tamen) with the State of it after- 
wards ; that is, the Cqurſe of*the Sun was through the twelve Signs; there 

was a-Spring, Summer, Autumn, and Winter, as there has been fince ; no alte- 

ration of the Axis or obliquity of the Ecliptick : But there were Ages, and 

Years, and Months, and Days, and Hours as now; and Phebxs deſcribing 

the way to drive his Chariot through, doth name the ſame Conſtellations: 

So that the Philoſophers, who made the Theory, or the Poets that made the 

Fable, did not ugderſtand or ſuppoſe the obliquity of the Ecliptick tobe made 

by that Deviation of the Chafſot, or that this Cataſtrophy had altered the 

is of the Earth, with geſpect to the Heavens. But neither did they de- 

ſign to 1 by this Story, the Deviation of the Sun it ſelf at that 
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has had deſcended and fired the Earth For Phebus did not ac- 
the Chariot, Occupar.ille levem juvenili corpore currum, v- 150. Bur 
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— — thereupon ſuperſtructett.iſac they mi in- 
Neue — inform. 1 2 7 — rider er to 
conegeled:; thereby, as f their Philoſophical: or Nhxſichi Ap othe ſis for 
the * Spjution | thereof thank it candiot be dodbted that the 
Thevgqnia of Fed of this nature; which if t was Ti Cf which, 
mY of the firſt, Nations which' the 1Greeks had obtained of cheſt utter 
F hemicians,or ſomeother af the Raſtern — 
ppoſe N Cd A I 
| _ "The Hiſtorieb/of 'rhoſe thnes 
— 
from 
now. to be SI — Relicksof written eee — — tn 
there were, (as being committed to ſmall and periſhab dave — 
— Oblixion : And the Copy or Counterfeits of ſome of them, which 
deen made by ſame ef thoſd we now call the Ancients (thong with re- 
ta them they are to be accungted Modern) ſeem to hae been hut 
thaſe Antiquities Which - they theſe times 
ny rakes * — though; ſome great Buildings have been by theſe 
of thoſe — U— ation A 
more certain inſormationt of theſe more ancient 
Traditions than What we nom ad ; and we cannot think fo mean — 
as not to believe they did in Di meufuꝭjꝙ comprehend the Intention, Mean- 


fade | 
what they knew, of hu renk Hiſtür yar 
confeſs the gr ſome Moderns make a. daubt) ĩt ſeems to have been 
we ſu 
have known and communicated i ſume vat of 
more caſily drowned. and ſwallowed by time, —— — with 
very 
nn ng and have been like Sarutures made up and peictd of the Rub- 
ih, Rains and Fragments 
yet being — — up of cl F '6r Parts 
"ena they had 
E — — yrct cannot but conceive- that 


ing, and Drift, — —üä—ä preceded them; and th they want- 
ed a compheat knowledge, ben the & — — 
Ruins, they were better i to judge and Ci 


than we now can. And tho” — aan ht not © be ug 


yin: 

cannot but think they might be tollerably ncar ae matter, uy Hep yer ms — 
acquaint. Paſterityj by their Writings what thoſe their Conjectures ere. And 
of this Nature | take the Metamorphoſis of Ov to be, h-. Lcdaegtveg had 
made it his ſtudy to inform himſeit as fully as he was able of What s th 
to be found concerning that knut ledge, and out of rhoſe *informatighs he 
— ＋ that Book which — Records ol Ati uity con- 
cerning the Changes and Ca ies that had happened tach Bevth- from 
the Creation unto hispyttime, which his four firſt prefadiory Vetſes d plain- 
e nr 
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ik Creation or Original of it, 
live. An we Ant Him to begin 
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That how anticht — 
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n coHfeetnin "4A ; 
yet the Greek" PH 
. many Mndteds of Yeats $I") 
Sages) - at. See of hoſe Greek 
Earth to ate hen of i Drum or Cylinder; othegs df bh Idee Colitis, 
— of a Skiff Boar, orf «floating ant in he 
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and others 91 other extrav 


Ye rat then the Dodrine-of the Chaos made. ie fo. bfi Peril re 
cibrtiit r and Wüter 4 ve 4 
Gravity that kept all its-parts in thut ſlaps or his Tak ( I 

traxit & Ni H r ſux) to — with 2 ag 


with the Ether. Hee 


laquidum & . r 
— in the Air, 1 7 


ported by any intagfhi — us 


and . 168 
this Book, it is clear, 
ery ancient times, hen ver they were, for tis hard 8 
to limit them; the Learned Men that chen lived, bad gert el e a very 
height of Natural Knowledge, eſpecially of that part which —— 
Coſmography or Conſtitations of the Univerſe ; and 7 = 
zee cone xi us & ſine piedere Cali emicuit, aq Lovum [ib ok 
ſcems plain that they placed the Sep in e Center of the 
the Barth to move about it. Prix 1 br eb — — 
mn Spetiom glomeravit in orbis. this Gly by th for L Ahoy the 
common interpretation of me —— — 1 
now give, yet were it now my buſin — — 
to per ſunde any un Perſe ther wet 1 KA9Wg ren is ah acre 
meaning of them; but I proceed to ſhew the general * of Ovid-ih this 
Book. after the of the formation of the „ be cones! to 
deſcribe theſirſt times of its continuance; that is; the * 
Ages oi the World, of which he makes four, the Golden, Silver, Bräzen 
aud Ira in the laſt of which comes in the M. ythologick' and Hiſtorick; r 
| — — ogized — — and 
1 2 ſpace o Time he allows to each of theſe Ages it doch not ſe 
. certaln that the chalaaamt, ians, Brathmans, and 
fome 1 — aſſigned ſpaces large and even beyond 
lief almgſt ; and Mr. Graves tells us, that the Chigtſk do make the World 
6,0ccoYears old. He begins the Mythelogick Times wich th tomalchi 
which to me; ſeems to de nothing elle but a Deſeri of ſome prodi 
— — And that bythe Giants be plainly means 'noth> 
ing elfe but the exraticous Fires eh Recenfibins w. break out,” and 


_ thrawing Nr to threaren the very Heavens 
by-piling dd _— Mountain (Afedhfſt ferm | Reonum n Gyd ode 


Altag, c Struxiſſe ad Sidera mintes) | ſhewed before in-the i ta- 
tion of the Ra Rape of Proſeryine, where it plainly appeats hat was * by 
| 5 one of thoſe Giants, Who is ſaidite lie berie ander the Iſland of &. 
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on the like tions: For as I obſerved: before, Wa Cos 
all his n as. ta comprize a Phyſical, a Moral, and ag 
— — — de- 
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molt part thy is. Subject, 10 ſoon; a8 1 
have ſettled ſome: . hich have hckerro l 
that and mapy other Subiects. whe» v7” e 3:75 

yn ag hn — 1 conc g the Cuſtom of the Greek 


2 Cer mans, as web {oe 1 ſuppoſe the ny was for. the 
g it into the Minds of, the Youth by a kind of indelible/ 
as Plaro expreſſes. it: Which could not be forgotten; for extra Marks 
— — = the Exe ales of —— — or extra- 
ttention; and that extraor ttention a oes 
matiſe-or burn in as tere indelible Ideas in the Memory pom, ann}. 
— help to fix 4-7 and that Poetry and —— contribute to, and the 
— of vs OR Youth work the Effects more powerfully; and make 
them more dura heſe,. 4+ imagine were the Reaſons why'the:uiEgyprians, 
Greeks and other Nations canyerted: their true Hiſtories into — 
tick Fables: Not that 1 here undertake for the truth of in every 
IL conceive that there are as various kinds of Fables as there are of 
| Some are repeated and believed. Fables which are true Hiſtories, 
true, but are really Fables : Some are believed Fables 


and 
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+ ® dence we can to confirm our Belief of thoſe that are genera 


Te 0 TAE ary int of this „ 
is the ſmalleſt number; but we mak . . 
3 
mong which none has beg more looked after of late than s, Inſcri | 
tions, and real Monuments, yet remaining of the precedinj Perſons 
Actions, Thelg are þ by all looked upon as a moſt undeniable Proof to confirm a 
written Hiſtory, and yet we know that man ny things of this kind have been 
counterfeited, yet that cannot be faid of all: Now, if theſe that may be 
— be yet looked upon as more Authentick than Written Hiſtory,, 
then certainly theſe Medals, Inſcriptions, or Monuments of Natures — 
(which I alledged to prove an Hypotheſis) which tis i ble for 
gh a reaſon be looked apo $ Prof cent tho? _ 
tho? I could not be 


conclude it had 2 Antique 
now it ſeems very ſtrange to me tha 
be plainly diſcovered in thoſe figur 
truth will in time prevail; but * i all 
I will pitch upon one or two of the Fables of the Metamorphoſis 
for i to ſhew that they were deſigned to convey wentan Hitory ve- 
much from the firſt a of the Fable. Iwill begin with 
of fegte, Atlas, Audromeda and Aeduſa, becauſe, as 1 r they 
have relation to the Herculean Culumme, and to the Atlantis, or axed << "" 
of Lys which were near it; they are ſomewhat lot; however 1 m NN 
your Patience to explain them a little more n, and and {will be ſhorter in the * 


reſt. 
Perſeus from ate circumferves, 1 take to ſignifie hot inflamed Air or of Perſeus. 
Lightning which is the Earthy Exhalations ſet on fire by the Air diſſolving 


them; he is ſaid to he the Son of Fove, that is of Ætheriſi Elementary Fire 
begotten in a ſhower off Gold or Fire from 1 | Burr of f 2 
1 — W 


carries with him the 
ing. 
Viperei referent (poliain mir abile 
. Aera N rum e fuſes 


the ſpoil adorwdgiith fackey Heir 
With aſbing Wings he rends the yielding dir. 


This I take a proper Deſcription of Thunder and Lightaing, fiery Serpen 
repreſenting the Emanations of Lightning, or the wri — 


out — ng *Tis * as held in the 


12 n! 


times in the Mouth, ſometimes in the Claws of his 
afterwards in the Fable, that the Actions of Ber ſons e the Sea Monſter 
or the Flood are compared to thoſe of Fate Ku 
8 5 4 2 91 33 
Camg; ſuper Libycas Vitor enderet arenas EN * 


Gorgonei capitis, gutt re craent, 
Quas bumus acceptas varios animavit in — 


Aud while the Victor hover d in the Air, 


The drops that fell from Gergon*s Had) Hair, 
By Earth receiv'd, were turn d to varia Snakes. 


Theſe are the eſſects of Heat in thoſe ſandy, hot, burnin Omen. and 
I conceive this alludes to the Snake-Stones, vr Thunder-bo ＋ * we 
as the living Serpents ; for the vertue of the Gorgor's Head, which hag 
terraneous Eructations or Damps, was the petrifying Quality converting a 
things to Stone. | 1 
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Atlas to. Mountain equal io the Man, 5 
5 a turud, where 7 and Beard was, "Trees began 
bis Shoulders into ridges ſpread, 
. his, is now the Mountains Head: 
Bowes turn to — * vaſtly ER 


| as Mountain is raiſed, and "the e Garden gr Coun 
— — the only remains thereof. r 


of the Country of Ati into that Mountain, Perſeus had de- 
ET and cut off the head of Meduſa. Theſe Gergens were ſaid to 
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which Fae — Pond ö 
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eden i ſeems to hare And wide yp! th to hs & been Very 

— Seesen „ where Men and things had been 
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SLY en 


may repreſent the mounting 
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He in th Air: Belowy'on F 
3 Nations left, the E en 


. and the ephean Fields five * 


. till it comes to the Country 
Cepheus or the Drones, Here he finds 
Andromeds chained to a Rock ing to be devoitred by a Sea Monſter- 
Andromede's Name and Deſcription agrees with that of an half 
Rocky 1. by turns overflowed with the Sea at High Water and c 
ed with Sand ( Juſſerat Ammon) and ſeems to be that part of where 
Jupiter Ammons Temple was built; which ſince raiſed, is all Sandy, and therefore 
is called Ammon or Sandy. Perſeus, its ſaid would have thought ber Marble bur 
that he ſaw the waving of her by the Wind, which may ſigniſie that 
ſome Reeds, or ſuch Water-plalits might grow among the Sand and Rocks 
ſometimes overflowed by the Sea. Here (to make it ſhort) Perſeus, or the 
fiery Eruption, xaiſeth the frontier Parts to the Sea, and repelleth the Tide of 
Flood from . and drowning the Land. And ſoufudromede becomes 
A Yet, from the Inundation ; this is very bone, 
_ cified in the Deſcription, that bating a little poctical E 
which Ovid had well ſtudied, N guſt for it. It ſeems? rio defign 
the Hiſtory of ſuch a Metamorphokis, and very bly of That yery Coun- 
try I before-mentioned.; and were it worth white, I = apt to believe, that 
the Hiſtories deſightd by all the other Fables may be diſcovered; for, that 
1 ories couched under them, I do no ways doubt; not on- 
ly for the Arguments 1 at firſt mentioned, but for ſeveral others. Moreover 
| 75 conceive, that there is a Chronologoe of the g times to be diſ- 
cone on of them, and that they are written, not fortui "Fw 
Care, and acco to the due Order in which they h And 
Bs poſibiy this do nÞt at firſt view fo 92 ly appenrs nor can be eG unde- 
niably demogtrated without a more e of the Hier x lyphick 
and AMyebologick,CharaQters, r 3 
gick Account is couched in the Fable, and may, if well examined, be deteRt- 


Fo . -# q 


Thefiery Vapours flies * ſev 
„ and the Plains 


of e 


and to. conciude, I am apt to believe, that in this Mythalo 
the teſt part of . heros and Grecian A een 
Ages of the World; the truth of which I do nat undertake to 458 — 


* that as we do al other ff upon truſt till we can have better 
11ii 


and The Fable of 


— 


c 


* e 4 


thn. th — 


4 — — 


— _nm_— 
— n 


Proof either for or againſt . And if ; 
furniſh a fufficiemr of ſack» 
es to make — — have: im 


n * 
>, 
k _— 


„ this Book will 
ned in for- 
el bs ; 


_ 


livered: by Ovid oy 
£3. =] to compriſe a Hiſtory of 
ned to th World from the beginning thereof 


Tradition, — AH 


ſons; an 55 orical, 4 — II — 

2 Moral, to make them ee i eful IK Regi 
moraliſing the more part of Mind. In n he 
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ho, ve 'formerly- exem- 
the did proſecute 
of wich „ If we could 
diſcover and find out the true Rei, I conceive it would open and make ma- 
nifeſt much of h of r Cataſtrophies that Raue happened in the 
World, and td places and Ages wherein they were ed. 

That which makes me repeat this Notion at this time, is the dreadful Ef- 


fects of the late in Scily, which put me in mind of what 1 had 
dere folerly u an d 885 as 1 par oe 


ered by Ovid in his fifth 
and 


eons 5 the Raye of Proſerpinazby Pluto, Which I 1 conceive 
of gp fa ſarte 9 (eee others N of a contrary de- 
1 95 "Poet to ſome drea rthquake that had formerty 
not, fir, nor much Aeg f froth che Place and Effets of 
3 1 hy : Saxe duly t * we do not yet hear of the 
up, or the dali 40 into, or under the Water of any _ 
derable ( or Town, which 1 conceive is, 17 — ainly ſpecified by the 
to have been by that which he deſigns to delineare : 5. For Pro 
2 As the Name fig is plainly deſcribed” to have been 
þ . place ce of the Hand where the 
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Aar it 
Petouſa was if Ovid's Time, and 


remains, 1 ſuppoſe, to this Day is deſcribed'to be the Daughter 
or Oft-ſpring of Ceres, that is, a City or Place flouriſhing in a much cri 
auc e | cultivated ud Country 5 for ; for chat Ceres * plainty deore, and E fo 
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b the Rape, it ſeeths to have the fame fate with St. E 2 entioger 
for after” Ages to this Day. Now, that tis is plainly | 


ly gathering F lowers, when Pluto ſuddainly ſeiſed her Tied her 
in the Earth; that ab liatevet the place were, whether Town, illage or City 
cher in his AMundus Subterranttus ; that is, to have by.an Earth- 
n the and to hat ſunk ſe 10% A to have left 
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* W. e oer will appear plain if the whole Story be taken 
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the Devaſtations made in the made unf for Tillage, 
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Sicily, at Verſe 463. r | 
to imerptet i which 1 
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plainly — ala. But I deſigned to ien this 
only at preſent as an example pertinent to this preſent time, when we yet 
— the Sicilian Earthquake, and ſome yet Mnding in 
our Ears: As to the Moral Cabala many ha ve handled it; 1 for the Hig 
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that they arg really ny the ſeveral Bodies . — — or the 
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ee the e inſtead of 1500 (creaſe, as moſt of the followers | 
of Des Cartes, Mr. Hobbs, and givers others of the Modern Naturaliſts affert; © _ 
thoꝰ it were at + firſt much ſd, yet I find that it is now by divers not 
fame 2 but — 4 de — ; and · thꝰ I find the con- 
a not but in time to make 
muſt have its time. As to 


ver it may appear, I hope 
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_— | I aw all the ſenſible marks of a Fiſh'; and tha ule I could not tell who 
nes on Sali bury Plain to be 


che 


81 0 > of the Hills. 


it was, or upon what occaſion that cauſed the 


_— diſperſed in ti irregular larity, that — Loſt ole muſt allow them to 
dea L 4 Or Merlin or, ſome ſuch unknown way, 
and not by the Hands, Labour or ſhi . 
Hs ring. Nevertheleſs that I mi bes rs as able iy 
© — —— the. Hiſtory of ht out of eZgypr 


tant is. this 2 5 Kar with Se, go: 


ed it a true Hiſtoryy ſuppoſed: to beon- 
ye Men the Scene of hj — — at beſt a Fable 
to magnify the ledge of the Ai as to the 


Ages. [confeſs the account of the nine ſand Years 
— to * the whole Hiſtory to be ſuſpected as a Fiction; 
we are certain what ſpace of Time is there ſigniſied by a Year it 
4 1 the whole for that Circumſtance, ſince meet 


— 
is F 


—— 971 it are more probable. 

ere thought ſo by divers of the ats, is n- 
4 — Teſtimonies that might be alleged; 1 ao mention What Strabo 

4 pe Hop in his ſecqnd Book, whereexamiing whether Erato . had duly 
A | amended the omnzjper Tine ul theAntients headds,chat Ze eite. a4 
7 waits roy: . done * the manner how the 
P al relating how, theſam e may ſometimes 
* _— — and ſo funk 8 Earthquakes, and - vagjous otherways 
changedjagweaiſohave in many Enumerateg, by which alſo he hath 
b properly.ſhown Lap the Hiſtory, which fl relates the Iſland of 
Atlantis, as brought out of 4 Ju from the Piſs there, h Solon, may 

> She well believed n —_ be a Vion ut Mtxue- Hiſtory — — ; 
NT. upon thy Hiſtory 
* bee ale net the 
% N | ue; dat 
; means of Earthquakes... * "8. 

7 But becauſe the Scene of this . lant is * very far back- 


wards in times remote, and that we have no er Hiſtery of this change but 
bet Plato is " mee lay relate, 1 — 0 n thay ce = 
Hiſtory concerning, t changes t Ppeneg ee 
* in tl neplacc.w] lant i 


#rhet 7 


- +. 


0 


Hand called Cerze ; from which Coaſting Soothwards for twelve 


ESSE 


fa to be ſomewhat of my Mind. Ser aho therefore 
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was aid en int rhe Sex. ps” 
bo of Hume, the „ as it fee 
llefted u at the time when this Ex 2 + 7 1 — 
where the 4 e it fo be funk. es Eb. Sea xt. 

5 Iſlands, and that the ſame ꝶxtended, as Teoncave, as far to 
wards almoſt as the Madera Hand, about whiith place was then found a ſmall 


found the Land all on Fire, and one 
the top, called Theor Or or the 
cumſtances, I conceived to be the fame 
poſing which Relation true, I dgguced thence that there muſt needs have Hap- 
in thoſe between the time of this itiot and 
t all thoſe places which ſeem to be deſcribed by that Hi- 
ſtory are not now to be found in the places where they are by that Relation 
we by But this Relation was alſo looked upon as fabulpus, becauſ&T_pip- 
1 no other Authority for it beſidem the Re tion itſelf and the T 
of Pliny. But thoſe who are better rea in Ancient Hiſtory, may find that it 
was by moſt of the Ancients ſuppoſed real; and all agree that the Pheniciass, 
'of whom the Carcheginians were a Colon ay. were very Skillful inAﬀtro Na- 
vigation, Arithmetick aud Traffigk, an that they 5 wil the firſt 
of theſe among the Greeks, together with the Knowledgs and Uſe of Let- 
| And from thoſe Particulars I noted-in the faid Relation, it ſeems to 
me very evident, that they underſtood what Longitude ind Latitude was, 
and knew how to account of their Courſe and Diſtance ; and tho” the 
| which I produced be differing from all the other 1 
have yet known : Some fi it to relate whol] to the Coal of Afrita 28. 
it is Dipeſ, at preſent, and others in other Situations 
Nos om Notion 2 their ill in Aſtronomy and N a 
Krictly examine the Relation ſelf, he will, 


10us high Mountain flaming out at 
of God ; Which, by all Cir- 
ith the now Pike of 3 


Sidonians were Artiſts in various things, as 2 2 — by 
their Attions ; as alſo, good Philoſophers, Aſffronomers and Arithmeticians, and 
fuch as well kyew the” ſecret of Numbers and e in the Night alſo. * 
which conſideration | conceive, that 7530 f in the Relation can 
thing elſe but the ſame Parallel of Latitude, or the ſame ſtraight Line with 

that from Me to the Mouth of the Srreighes 
I was not able to quote the place in 0058 which relates to this dif- 
covery of the'Glrthaxinians, tho? I was well aſſured I had met with ſuch a Re- 
lation ; "Tis 1 in his Book, ©} Ja,) aααο u , in theſe Words, tv 79 
Hennes Th et Hp, B o\av asiv vo a exuddvioy tony rugs Iona © de Walu 
txSory LAlv Ty . we Be no TAG@TSS #, lors otros ogg Four l 
tie Sea that lies without the Pillars of 


*In 

» het, by the Carthagimians, there has been diſcovered an 
© Hand = ater, "Nos hy ut abounding with variety of Woods, and rich Rivers fit 
for Navigation, pore alſo with variety of Fruits, diſtant from the 


© Continent ſeveral Days Sail. Pomponixs Mela alſo mentions the extream At- 


lentick, to be inhabited by a wild ſort of People, which he calls {Back ang 
Blemmee and Gamphaſentes, and a kind of Satyrs. And in his Third Book 
tn » he ſays, Ultra n ſerum mons altus ut Greei voc ant Od d 
flaorat, &c. Diodorns Sic ulus alſo megitions 
1 NMEA ron uiv , ws, Bec. 
That is, Againſt Libya there is ſituated an Iſland in the fone conſiderable 
for Magnitude, ſeveral Days Sail diſtant towards the Weſt, Ce. Icould 
cite ſeveral other Authors who mention ſome ſuch Place, which may haye 
relation to the diſcoveries of the Carthaginians in Hamo's Expedition; all 
which do plainly make it a pear, that his diſcoveries were towards the Wet, 
and not towards the - and therefore it ſeems very 
2 time there were lilands both greater and ſmaller to the Weſtwards of the 
hts Mouth, which are not now to be found, and confequently they muſt 
hs uffered a Submer ſſon by ſome intervening Cata which was the 
thing lindeavoured to deduce from i * OS it ſeem ſo _ if we = 
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Days, they | 


yet | whoever 


bable, that at 


9 mer was the Eruption out of the Sea, in the Year 1639, Which Mhararas 

D has: given a 1 n of, and I have received 3 by 

chef Mouth from two Pexfons who were bath upon the Teneriff I — at 
ame 


time, and bad each of them often obſerved it tho”. at a 
nce: The latter Eruption happened within a few Years ſince in one of the 
of which I have Printed the Relation in one of}, my Collections. 
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lame, lands, 


oxians knew and gave ſome Credit alſo to both theſe Relations, s, namely, 


to haxe . been made either before or in his time. 

1 came in che next place to ſnew that the of Ovid contained 
© many Hiſtories of great Changes and Cataſtrophies that had happened long 
befote his time to the parts of the Earth; which, tho rapped up in Mytho- 
and Maſcarade, yet thoſe diſguiſes being removed, it will not, I con- 
cee de very difficult to make appear. what the true Hiſtories are, which 
now paſs 1 ito. Tothis pu I did obſerve that Ovid tas in ſome part 
—— of his Fable, given Marks or Characteriſticks by Which it may be 


very often in that part which ſerves as a Link to join the Story into a cn. 
tinned Thain. or in. the 124 of the Names, tho” ofren times alſo i in ** 
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—— how Ads | 
' Mit thoſe perhaps may not be thought ſufficient for the - Diſpute to 
_ fatisfy ſuch as demand peſſitive and direct Hiſtories, and ed Records 
of ſach Changes, as i have i neceſſary to make out Hypotheſis of 
figured Bodies, which are to be real Shells, & an have been by 
diſpoſed and ſituated in the places where they are now found”; For ſuch 


the 


them 
hey > rs: 


will ſtand the Proof. 
e I cannot ſee any Circumſtance in the Story of . Hanno that ſhould 


E - ; 5 1 it ſaſpetted; ſince tis granted by all, that he Phan, of whom the 
+ E were a Colony, were ſo early eminent in Arts, eſpecially in that 


that Sauc haniat han Beritius before the time of 


the Trgj an War, did write the 
Theology of the Phenicrans (as Porphyrius relates).in No Phenician Language: 
Aud that the ;Philoph 


of the Greeks was derived principally: from them; 

i ; — Y, and even the knowledgeand uſe of Letters, For Thales 
1 Phanicias, and-Pherecides who was the Maſtey of Pythagoras, and the 
= - _ * er of the italick Phyloſopby, and e with Thales learned it out 
Y , 2 the occult Books of the Phariciavs. And from Pythegoras bis Philoſophy 


Ariſtotle, tho ſomewhat altered by the Pipes it ran through. 80 
chat tho we have but very little of the Hiftpry.of :thoſe Times; yet by: thoic 
fore Fragments diſperſed here and there, we may be ſujficiendly ſatisfied they 
were able, . and, acl did make as great Voyages and Diſcovexies, as that 
e a e a n wo in 


e 482 . | 
en ig a 
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=. - * . -; And thus, 1 bope, 1 have given ſome ground, to believe that the Antiem | 
of Solow and that of Heme, ne appetys | 


found, what the Hiſtory i is which he doth there Mythologize; this he doth 


prepare a Cloud of Witneſſes, which, unleſs they will deny 


artbegimians 
of Navigation and Txaffick ; fo that we find Salon made uſe of them; and 


1 eg and flowed both the Platonick Philoſophy, and "alſo the Philoſophy of 
15 


= . 1 * * But 


| | Bus (notyi 33 — Views allcdged) al 
= 23. Pic en, NE Romantick without any al ts = SE 
Thaw zoured to eu Experiment and ] 
therefrom, will dot be ound deſtitute of good a; pro 
| 6 0G very eminent. Authors both Antient and Modern, to u aut the . 
and Certaiiity thereof, As firſt to pro, that thoſe es were Wund at 
the tops of Mountains, and that they" We 10 15 aſſerted to be 
Shells ; we have the Teſtimony of Herodot us in his or ſecond Book, 
and tyelyeth Section, where Seakiog of the Country e - 85 hav] 
bows moſtly raifed by "the Mad and Sand of the Mile, he 
ary ot was of . a Soil, only the Mountain above was Sand, 
pe won; 9h OED 9, EIT 
rru * ram e is very It do m t 
13 9 is alſo > folly confirmed by ele For at ſeems A bee — 
ov was 2 Plain, which had roſe by the ferlethent of Neat Mud * the Nie, whi 
e ſays, in the ſpace of nine hundred Yegrs, bad been raiſed eight Cubits, or 
ht Foot riſe of the Nile, in 4 
in his time there was neceſſar 
twenty four Foot fwelling to overflow it. So that he 
that Al the lower e/E OP been at fixit Sea, 77 that the Nan. 
filled it up to the height of the Flaig, and fo had covered the 
or Sand of the Sea, only the Męuntainou part above 
level, and fo that 1. wh irs.old bottom or coverin of Sa 
ſeems to be — m 
daes not Oßve all ; 
higher than 11 | y 
Plain to be much n was thereby excluded, unleſs we do ſup- 
ſe alſo that ſome Subterraneous Power did raiſe that Mountain above 
N it was of when covered by the Sea, or that the Sea had ſometimes 
ſo high as to cover that Mou which, tho* Heradatas takes no now 
yet Ariſtotle does fully ſolve it be it which way ſever, tis Troy 
enough of the matter of Fact, RA Herodotus lümſelf calleth them 
and obſerved the exudation of the Salt. But this Place is alſo ob 
for another Paſſage, and that is to confirm Conj 1 former 
the Society with, concerging the Pyramids « 
ceived them tp. de ſeanded ts and Aſpler'd, as it weere about a Core of 
by this Diſcourſe it is Nau; that the place where they ſtand is ſo quai 
for by this Deſcription tis plain, that it is deſcri . 1 voy 
with Sea Sand; 2 t Herodotus takes notice it 4 both Ses 
mixed with it; Before I gre 


twelve Foot; for that cg 
verflowed all. Agb, a 


cri — 2 Nb. 
Jp vengice enatis, quos de n 

illos eſſe redigant ; e n ke . eE4 n = 
tem Arabia Locus, | urbem fer poſwus ad quens Locum ego me 2 


audirem volucres >| Serpentes. Eo cum perveni, Offa Serpent um 2 


* multitudine Supra ſidem 4d * pups acer ui erant magꝶi, 
ala mipares 22 Numer. E autem hic Lacus abi Spina Ml. 5 2 


juſce modi, 2 2 mont ibus exporrigitur in vaſtam planit ie m . e 
: MH Serpentes alatos, _ ſtatim vere, in e, wits, 2 75 
ad ingreſſum b ebd. aves Tbides, non permittere [ed pos ae, 
ob id opus Ibin ug ak in honore 4 Expt haberi, Arabes aiunt. 
Part of this ſtory is What he was told, part what he ſaw; he yr. of 
flying 2 which the Bird Ibis met over that Valley, aud. 1755 
them leaving only the Back-bone, I have heard many 
Snake-ſtones or Cormua Ammonis, and 1 have . 41 ebe to configm the 1 
e WAS dne 
ts Herodotus 


with a very formal Hos carved on them; 1 
ſhewed in this place 3 apt to think the S 5 5 the Serpen 
there found in ſuch Se 158 foch variety 


8 theſe « Cornua Tc Thegice,! 1 . I che ſuperſtitious 


Ei 


ly agquainigd 
j egypt, namely, that. 2 


bigneſſes, 32 other than 


*.. 


| 3 oh n . 
and carried in by the Prieſts of thy Temple, mentioned by — 
and ſeveral others. But to proceed, to this Teſtimony and Opinion cf Art 
2 2 ſhall add that of Pyrbagoras, as related by Ovid in his 1 5th Book of 


etainorphoſis, ver. 262, and ſo onwards. ares, quod fuerat quondam 
Shins ow 4 


ids faftas ex terra 4 o conche 
erty ee, in —— anchora — "FR 
Teftnonic tis plain that this Fhænomenon of Shells was taken notice of be by 
82 and Philoſophers: And Jam apt to think that this 
in ſome meaſure, 1 1 among them, the Notion of general 
that NY renting Ages happened, as Pythagoras ſeems to hint in | 
1 — — 2 them to — 2 after a certain long Revolation of ne; 
1 gp and many others, ſuppoſed that the Principle, from which 
all all things ſprung, was Water : And that hat the Paſſage in the Fragment of S- 
ber, where he ſpeaks of the firſt Original of all things, ſays, Thar in 
- the Phinician Language it was called r, which poſſibly may be much of the 
fgnification of U in the Hebrew, which ſignifies Motion; that is, Fluidi- 
fy, for ſo the int of Santbonrarhen- ſeems to make it do mig Sa- 
eb 5, > vfeeT& dis piteas c 1 dr a hs iytniſe THE Rahe rg 2, 
Jen Nan. Which ſome will have gg be Mud, others the Corruptions f 
watery mixtures (as if hüt were derived from uo, Mors Death or Cor- 
ruption) from which ſprung the Seeds of all living Creatures, and the Gene- 
2 — all things. That the A gypt ian threw the Hiſtory of the Flood ſo 
far backwards, and make it ſo di g from the Chronology of the Bible, I 
take it to be for no other Cauſe but to make the World believe they were 
to all others in Antiquity of Hiſtory and Chronology : To which 
3 tells a pleaſant Relation of Pſammiticus, that the £0 
his time had vaunted themſelyes to be the firſt People upon 
of the Earth, but he having a mind to be informed of this by 12 
ment, N two Children to be bred up in a Deſert Place by a Shepherd, 
ſo that they ſhould not hear any Language at all ſpoken, to the end to ſee 
what ge they would naturally ſpeak of themſelves ; from hence he 
del they would ſpeak the firſt and moſt Natural Language. This ha- 
ving 4 and the Children 


grown two Years old, the Shepherd o- 
of the place where they were ſo kept and fed with Milk, 
reached og their Hands to him crying Becros, which the Shep- 


"i hers taking — 7 of acquainted Pſammit icus with, wis inquiring what that 


« 
* 


word might ſi in any Language, was informed that Beckos hgnified Bread 

the PH the n, loſt 
their ſeniori granted the Phrygians to be the and themſelves the 
lefor Antiquity. So that tho? their account of Years may be hence 


2 from which time Herodot us fa 


yet their Learning and their laſting Monuments of 
7 namely, the Pyramids, Obelirks, Co 25 » Labyrinth, and 
the the like, the ſhewed ed them ve been long before Herodotus his time very con- 


fiderable+ for Arts and iterature. And that they had ſome ent of 
Flood, 1 have before mentioned, whether the with that 
or ſome more Flood, which thoſe of Deucalion and Ogyges 
ſeem to have been, I leave to the learned Antiquaries to determine. I eould 
ſeferal other Teſtimonies to ſhew they had the notiog-of a Deluge. 

But it ſeems to me very improbable, that theſe ShellFſhould have been the 
eſſect of Noab's Flood by reaſon of its ſhort Yuration ; which was not long 
enough of continuance to produce and perfect thoſe Creatures in ſo ſhort 
ſpace Les eſs and perfection they ſeem to have had. It muſt there- 
-foxe have ber fome particular Elends of a longer duration; or elſe 

8 whtce 1 they are found, muſt have been ſome times or other the bot- 

_— — : Sex,  andafterwards raiſed by Subtexraneous Motions, Swellings, 
| — wk” ther thoſe juſt immediately preceded the&ehd of 
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6 g 


the time 05 Nah, and that That* part which before 
lood was L, did fink, and*decame covered by Sea, and thoſe 
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tiog delivered: 1 in Chapter 5 C 

mor ultima peſſedit ſolidumq; coercuit orhem. were it pro 

preſent Subject, I could give a very r concern e manner 
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of that Deluge, as it is exprgſſed by Moſes it. differ from ill that I — 
- yet met with, yet I can prove it warranted, both de Text and by gen 
hyſical Principles; but it would be too long a digreſſion for the preſent Sub- 
ject, and I ſhall ſhortly have a more * opportunity to demonſtrate the 
inner Parts and Conſtitution of this. Globe, my preſent Buſineſs being to 
explicate the Phænomena · of the outward and ſuperficial Parts, and to prove 
that the Bodies, which I have aſſerted to be Shells, have been i@ reputed by 
the Antient as well as the Modern Hiſtorians : Next to ſhew that they are, 
or have been, found in moſt Parts of the World. And if thoſe two be prov- 
ed, then will neceſſarily follow that there maſt have bęen. ſome time or o- 
ther ſuch Cataſtrophies, - or Mutations às muſt haue cauſed 
thoſe parts, which were once the bottom of the Sea, to be now, or at the 
time when they were ſo obſervedpto be dry Land. * © OT 
That they were ſo eſteemed by divers of the AT I have in part ſhewn 
and could inlarge upon that Head, but that I would likewiſe ſhew that th 
avs Be ſo 333 by the 5 bez of our n 82 
or this I uce the Teſtimonies of Georgius Agricola, Cardan, Ge 
en L Imper at us, Mor mi us, Calcealari x Bauhinus, Belem, 
Fracaſtorins, Ciſalpinus, Fabius Columba, Stevinus, and a great many others yet 
more Modern, beſides the Feſtimony and Opinion of divers others, who | 
have themſelves declared their Judgment by word of Mouth; but this would - 1 
be too great a waſting of Time to prove that which carries in itſelf the true . 
Medium of its Proof and Demonſtration, which is by ſenſible examination. 
I ſhall therefore only give one Inſtance or two for all, and that is, Firſt, That 
of Fabins Columba, who has writ a Treatiſe on purpoſe to evidence this Truth f 
by many Arguments; tis at the end of his Treatiſe De Purpura. Nituntur Soon of 
quidam (ſays he) ecanis Nature in medium adduttis, omni Reſpomſrone Secluſa, 
Linguas Serpentings aut Gloſſo-petr as ;, quia non Solum mari, proximis & inſulis, ſed 
etigm Longe diſptis, copioſe Reperiri traduntur, ab ipſa formatrice natura, ſic geni- 
ras atq; Lapideas efſe : Fel qui dentes eſſe dicunt, non Carcharie, Lamiæ, Malthe 
aut ej undem generis Cetaceorum, ſed illis ſimiles ſponte ſic ortos Quin etiam id tantum 
Natur am produxiſſe eo loci, quod vutione materiei apt um erat ad formam ilflem Re- 
cipiendam affirmant. Hoc Arguments in dubium Revocare videntur, an uiquam 7 
Locis ills mare fuerit, Quod probatiſſimi antiquiores Philoſophi' &Hiſtorici f- 4 
firmaruat. Nos quidem dicimus huj usmodi concretionem non efſe lapideam, ex 
ie aſpectu, Effigie res, ac tota ſubſtantia : Ac nemrinem cenſe mus tam Crafſa | 
Minerva Natum, 77 47-8 prim? intuitu non affirmarit Dentes efſe Oſſeos non . 
lapideos, Sed prater aſpectum mia que Ligngam, ofſeam, & Carneam Naturan | 
habent, Uſtione i Carbonem prius abeunt, quam in Calcem, aut Cinerem. Ea 
vero que tophace vel Saxea Sunt Natura, non in Carbouem ſed in Calcem abire, ni- I 
ſi liquuntur propter vitream ant Metallic am mixtionem. Cum igitur hi Qentgs Ha- . - 
tim aſſatitranſeant in Carbonem & tbum adhærentem minime,clarum crit ofſe as eſſe 4 
dentes non Lapilleas. He hath many other 1— to confirm this Tru: 4 
| LIIII. ; W 
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Ariſtotle (though he hath not explained by what means and in what manner) 
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4 | 


. long, to trouble e gon with at this time, nd. 
4 ae £6 ha e. the Rei Ye 1 
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theg ing very caſy will not be long in making, 
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his firſt Hook, de-Re Metallica and ſees 
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srudimenta animalium ac plantarum Gi ut quidam | 
tant. He hath not told where Ariforle. hath maintained this Do&tine ; bur 
hoſdever ſhall examine his Writings, ſhall, by many Paſſages in them find, 
that he was fully of this Judgment : And more fully in the fourtecgth Chap- 
ter of the firſt Book of Meteors, where alſo he confirms the ſame Sentiments 
ofaHHeradorws, which I have newly quoted; and concurs likewiſe with the Ho- 
Arine of the alterations that are cauſed by ſlow degrees of Progreſs, which 1 
have Hypothetically explained bg the Oval Figure of the Earth, and the al- 
teration of that. ſhorter Axis to differing parts of the Earth: But this only 
by the bye to ſhew how much ſoever that Hypotheſis were exploded by a 
learned. Ur., by reaſon of the Conſequences that would follow from it; yet 


hath aſſerted Mutations as great and much after the ſame method of Pro- 
greſſion, as hoſe which are alledged to be the extravagant Conſequences of that 
Aiypotheſis, ſome of Which I ſhall have occaſion to mention at another time. 
So. that to conclude for this time I hope I have ſhewn' good grounds to eviace. 
Firſt, That theſe kind of Bodies are either Animal or Vegetable Subſtances. 
Secongdly, That the places where gheſe are found muſt haye ſometimes been 
covered with the Sea. Thirdly, That the general Deluge of Noah was not of 
duration to effect it, unleſs the manger of its effecting were after that 
which I by changing that part which was before dry Land into. Sea, 
by ſinking ; and that whick was Sea into dry Land, by riſing underneath ir. 
Fourthly, That the univerſality of the Phenomena over the whole Earth ſeem 
to argue for this manner. Fifthly, That there have been ſeveral icular 
Floods, as that of Deucalion, the Atlantick, &c. which being cauſed, for the 
moſt part, by Earthquakes, may have been the cauſes of divers particular 
Phenomena, ſuch as the raiſing of ſome parts from under the Sea, and the ſink- 
ing of others into it; or into Lakes. wake 


The former Lecture was read Feb. 1 5th. 1688. 


Feb. 29. 1688. I have, in my former Lecture, proved how early and how 
enerally the Phznomena of Shells were taken notice of by the moſt antient 
Hiſtorians and Philoſophers, and I could have given many other Inſtances to 
confirmit, if it had been thought neceſſary. And thence, I conceived, might 
be continually N the Traditions and Theories concerning preceding 
Floods and other Cataſtrophies that had happened to the Earth in» Ages long 
preceding. But becapſe, among the Philoſophers, I only quoted that place 
the Atlantis, which was thought to be a Fiction (however that 

ſhewed he had ſuch a notion) and the Doctrine of Pyphagoras as reported by 
Opid, which was thought Poetical (tho? as I conceive all thoſe Mythologies 
have certain Hiſtorical and real Truths thereby repreſented) I ſhall there- 
fore add one out of Ariſtotle which I hinted the taſt Day out of his firſt Book 
of Meteors. © The ſame parts of the Earth (ſays he) are hot always dry ori 
© moiſt, but they receive a change from the increaſe vr defect of Rivers; 
© therefore parts bounding Sea affd Land change often, nor is the ſame part 
© always Sea or always Land, but is changed ia time, and tHat which was Sea 
© is Land and that which was Land is Sea; but this is in a long proceſs : 
This arrives from interior changes of the Earth, Which from a loag Conſti- 
© tution grows old, as the Bodies of Plants ind Animals, and that not ngly the 


Parts 


th _—_— 


oy ry . f 0 4 % . 7 P N - & 
* _ l o o g * ».- _ 1 4. * * a * þ g , . . 1 a "= w "Y 0 1 
= q = - G s Y * - 7 , — d - S * 4 E * 4 * [ * o - 7 4 
4 -% . - A , * F 2 . w = = 7 K J = - 0 0 * 1 N 
. : = * C * 1 = = 
. . \ 0 of : s 7 8 . p - ” # Y = ' 
. ® + * p . . — 
= = = 3 = 4 G 0 = * . , «7 
= W 2 - = * - 
« 6 0 — 1 * . on = . 4 R 1 F 
1 - l \ Z L „ 1 x - „ 4 * 4 
,. 25 ? , _— | — - | : 
% * . - y \ mY 2 - = * * . 
FC oy . 7 + - = — C9 2 _ — — = . K 
* » 
= = 
. : | ; 0 4 : . : as” an | 
2 4 p \ N * 
©” | 
= 
* \ : , F; \ 
4 
[4 J q q 
2 ; cg 1 
1 | p 0 
© mY 
_— at 
- 
* 


3 


< grow dry and old This 
© of the Sea.; hut theſe happe N | 
© ſhort Life, which is the TE the? 21 BY 
Fin | the L ff pe Lite, and fo 7 — 8572 
© whence the memory of them is loſt. 73 = more to the lame c 
explain” his Notion) K- his Doctrine by A, 2 (fys 
2 has been all made of Rixers, and is obſerved continually to 
and the pb filing up Wa have :heen inhabited, and 
time has obliterated the memory of ſach danges; 3 for all;ghe pre- 
che of Nite, except the Canobic, have been cut. by Art ; tor old 
that only about Thebes, as Homer teſtifies, who d lived nag ng 
N for he mentions Thebes only as if Memphis e 
2 ſo he in explicating, and inſtances again ig Nog, 
y places grow better by draining, dry grow 8 and barren, 
it has 23 to the Country about the Argives, and the Myceneans, 1 
* what has happened to theſe parts, the ſame may be conceived of the whole. 
So many parts which have been Sea have been added to the Continent ; and 
the contrary, thoſe that do reſpicere ad pauca, aſcribe theſe changes to the 
4 2 but they are miſtaken ; but they are to be aſcribed to Cauſes that 
ppen after a long proceſs of time, as that of Deucalion's which hap- 
280 only to Greeds about that — which is called old Hellas, which 1s 
© that about the preſent Dodon and Achelous; this happened from great abun- 
c dance of Rains which are generated by the Mountains, which are are by de- 
* grees _— and ſo produce differing effects. He exemplifies cab 
2 by . 1 — oy bor by degrees Oracles — | 
was, ſaying, IWas erly Marſhy,but by de | dried 
2 i not only the preſent moſt fgmous Rivers wi FN come lon gon packet time 
to be dried and changed, but the Sea alſo; and A will be 
© Land, and the Land will be Sea. I have here given the ſum of his Doctrin 
which he doth much ĩnlarge upon to explain it; but to fave time, I have wages: 
abſtractec the meaning, and given you the Epitomy of it that may eaſily e- 
nough be more fully explained or read at large in the fourthteenth Chapter of 
his firſt Book of _— Zy the whole it plainly appears, that Ariſtotle was 
of the Opinion that all the dry Land of the Earth had been ſometimes cover- 
ed with the Sea, which he ſeems. to be informed of by the then preſent Phe- 
zomexa, as he plainly expreſſes in his deſcription of egypt, and of the Coun- 
22 about the Oracle of Jupiter Ammon; and tis not to be doubted but one 
ſe Phenomena and poſſibly not the leaſt conſiderable was that of the Sea- 
ſand and Shells, which I ſhewed the laſt Day Herodotus had taken notice of. I 
do therefore humbly conceive (tho? ſome poſſibly may think thete is too much 
notice taken of fach a trivial, thing as a rotten Shell, yet) that Men do gene- 
rally too much ſlight and over without regard theſe Records of Antiqui- 
you which Nature have left as Monuments and Hieroglyphick Characters of 
Tranſactions in the like duration or Tranſactions of the Body of the 
K are infinitely more evident and certain tokens than any thing of 
of fre. aan be fetched out of Coins or Medals, or any other way yet 
known, fince the beſt- of thoſe ways may be counterfeited or made by Art and 
Deſign, as may alſo Books, Manuſcripts and Inſcriptions, as all the Learned 
are now ſufficiently ſatisfied} has often been actually practiſed; but thoſe 
Characters are not to be counterfeited by all the Craft | in * World, nor can 
they be doubted to be, what they appear, by any one that will impartially ex- 
amine the true appearances of them - And tho? it muſt be granted, that it is 
very difficult to read them, and to raiſe a Chronology out of them, apd to ſtate 
the intervalls of the Times wherein ſuch, or ſuch Cataſtrophies and Mutati- 
ons have happened; yet” tis not impoſſible, but that, — the help of thoſe 
joined to other means and aſſiſtances of Information, much may be done even 
in that part of Information alſo. And tho? poſſibly ſome may ſay, I have 
turned the World upſide down for the ſake of a Shell, yet, as I think, 4 
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is no one has reaſon for any ſuch aſſertion from any action I have hitherto 
en, yet if by means of ſo ſlight and trivial Signs and Tokens as theſe — 
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| 1799 1 2 8 ent, they are nat t 8 be rejected 

3 Eye or Senſe can reach it b b by Bega: 

> 4 rds be , Teleſcope, and the like: In how few 
L pa Hier Is the | Hiſtory the World before Noahs Figed 1. 15 
not to be believed becauſe we have not as many Faun of its 
ty 23 there ute now to be found words? In how little rootn will the Hi- 
_ of he Fldod be contained if , Homer's Iliads could be boxed in a Nut- 
? But to leave every one to the freedom of his own Thoughts, 1 ſhall pro- 
ed to what 1 71 Thought was further neceſſary to be added to Chat hinted the 
1 Tee 'which yas concerning the Flood of Nob, becauſe] find the gene- 


thoſe. who indeavour to give a ſolution of theſe Phenomena, are i 

zfcribe them to the effects of that Flood, and becauſe what 1 then 
tin Wet, and ſo poſſibly what 1 deſign might net be ſo dr ap- 
hended, or It may be miſconſtrued, I thought it might be to ex- 
es little more li. I aid then, that I conceived that Thoſe wires 
5 58 * remainders. of the Sea which are found in all s almoſt ot 
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ch prot pers perficial Parts of the Earth, could not be 
Neab, if the manner of rmance and execnting , 


og as is for ha lity ſappoſed and explained by Commentators by rea- 
nn that they make the 725 of the continuance of the preſent ſuperficial, 
Parts of the © Barth under the Waters to be no longer thay the time of the 
dutation of the Flood, as it is recorded in Holy Writ. Suppoſing that the 
Earth and Sea is in the ſame places with reſpett to the Bgdy of the 

rt as they were before the Flood; nor wilł the Hypotheſis or Explication 
of the ingenious Author that has ately writ of ghat Subject, reach it it, he 
ſing here was no apparent Sea before the Flood, but that the Sea was 
covered by the Earth, if at leaſt I do rightly comprehend his intentions; 
5 — ſpace of time will not be found of duration long engngh to produce * 

[rd ſy 2 multitudes of thoſe Creatures, and to ſuch Magnitudes and Ages 

as many of them ſeem to have had, and it will be difficult io %e 

that ſach Creatures as 17 not ſwim in the Water, ſhould, b 


E. iche 
that Deluge, be taken fföm their Reſidences in the bottom of the 


Sea and carried to the top of the Mountains, or to places fo far remote from 
tho Reſidences. So then, if we will aſcribe thoſe Phænomeha to that Flood 
will be neceſſary to conſider. which way that Citaſtrophy might be raed 
it might. de the occaſion of ſuch effefts. I the! Ie ad, that un- 
leſs we ſed that there were thereby a change wrought of the ſuper ficialParts 
bot the Globe, and that thoſe Parts which before the Flood were dry Land be- 


. Ie 1 175 before covered hy 4 Ska after the aid 
Deluge. e the it ſeems to me, that theſe a nces 
be Whred by Neal#s Flood. * : nen 


Tho poſſibly this may ſcem a little improbable upon i the firſt metitionigg 
of it, yet pon ly alſo u __ a little further examination, it may be thought 
to have ſomewhat more of. liklyhood than is yet imagined, at leaſt 1 hope the 
manger will be conceivable. 
Wer have no other means of heir; fines of the true Uiltorg of -it, hut 
what is to be found recorded ia the ſacred Writings of Moſes ;, and therefore 
thoſe are to de conſulted, and the true meaning > of them, as far as can be, 
muſt be obtained ; for whatever elſe may be ſcattercd here 3nd nd there in other 


Authors chat ſeem to relate the cunto in all n were ſome Way ot. o- 
ther fetched from his Informations. i 
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TEE: Oban un derer e ger gin 
. Pies grant ſeveral times diſcourſed of, to 
accountof the Reaſons of the varieties obſerva 
Aal Parts of the Globe of the Earth; which was, that all thoſe i 
des Surface had bee canſed by- the Power of Earthquakes, or Eru | 
— in the Subterraneous Regions, whic ie 
| mTaiſe Mountains, Hills, Iſlands, &c. and ſometimes 
thong contrary * dy levelliag of Eminences or ſinking of 
re and making Lakes ef Land, or ſinking Lands 
the 7415 
\greatelt , againſt this, 1 find hath been, that there 
. confirm it from Hiſt For that, all Places, 


time as ue Rb ws backwards with any Hiſtory : All Greece and the Greeciax 
2 , Kc. are all the ſame as they were above two Thouſand 
ſince, and therefore they were ſo-from the Creation, and will be ſo to 

and as ty the effects of Earthquakes, Firſt, They 
n — And, Secondly, They have not produced any no- 
cable fuckas 1- are pac Them to be cht Authors and Efficients 
A; fan et bare ConjeRure and without Ground or Foundation 
- Iiffciend 26 faund and raiſe ſuch a Superſtructure of n have 
- thircapon wied am | 
-- for Anfirer 20 which þ ſhall un nos vepent what l have formerly produc- 
A bere, ind alledged: ro that ſe, ſuch as were the laſnaces-thim were to 
— — ee fn antient Writiags ; ſince ma of thoſe 
Occmencics having 2 many —— and the relations of them made 
lar matters of uct 
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That of Fane the b precedi ; borky which Re- 
ort and imperfect, as to wha cb cooldhaveiwiſh- 
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many 


wn h An account but this 5 in the 


but nt m K 


„ + er 


ter be- 
| F N, with chat violence, that almoſt all the Houſes - 
© in Charles Town, that were built of Brick or Stone, were in an inffance.le- * 
* yelled with the Ground, and thoſe built of Tjmber ſhook, that every: 
made what haſt they could to geg out of them. In the Streets the 
* ity, ſeveral places clove about two Foot aſunder, and hot ſtinking Water 
< fpouted out of the Earth a*great height. The Sea left its uſual Bounds more 
than a third of a Mile, ſo that very large Fiſh lay bare upon the Shoar; 
* but the Water preſently returned again. And afterwards the fame ſtran 
motion happened ſeveral times, but the Water retired not fo far as at firſt 
© The Earth, in many places, was thrown up in great quantities, and thouſ- 
* ands of large Trees went with it, which were buried and no more ſeen. 
© Tis uſual almoſt at every Heulſe to have a large Ciſtern, to contain the Ran- 
© water of above nine or ten Foot deep, and fifteen or twenty Foot Diameter, 
< ſeyeral of which, with the violence of the Earthquake, threw out the Wa- 
ter eight or ten Foot high; and the motion of the Earth all oyer the Ilan 
vas ſuch, that ing could be more terrible. In the Iſland of Stach 
fepbers (as ſome French Gentlemen, who are come hither to treat about the 
exchange of Priſoners, do Report) there has likewiſe been an "Earthquake, 
the Hirth opening in many places nine Foot, and burying ſolid Timber, Su- 
* gar-mills, &. and throwing down the Jeſuits Colledge, and all other Stone 
Buildings. It was alſo in a manner as violent at Arego and Montſerrat ; 
© and they had ſome feeling of it at badet. Several ſmall Earthquakes 
© have happened fince, three or four it twenty four Hours; ſome of which 
* made the biggeſt Rocks haye a great motion, but we are now in great hopes 
© there will be no more.]J | + | | 1 
dis is the whole of the Relation from News. But the other Account. from 
Barbadoes, of the 23d. of April, taketh notice of other particulars than what 
are mentioned in this Letter; the Printed Account is this that follows. 
L' About three Weeks ſince there were felt moſt violent Earthquakes in the 
* Leeward Iflands of Montſerrat, Nevis and Antego; in the two firſt no conſi- 
* derable was done, maſt of their Buldings being of Timber; but where 
© thefe were Stone Buildings they were generally thrown down, which fell ve- 
* ry hard in Antego, moſt of their Houſes, Sugar-mills and Wind-mills bein 
© of Stone. This Earthquake was felt in ſome places. of this Iſland, but di 
no manner of hurt to Men or Cattle; nor was any loſt inthe Leeward Iſland:, 
* it happening in the Day-time. It is reported to have been yet more violent 
© in Aartinico, and other French Iſlands. * And ſeveral Sloops who came from 
Nen and Antego paſſing between St. Sucia and Aartinico felt it at Sea: The 
< agitation of the Water being ſo, violent, that they thought themſelves. on 
Rocks and *Shelves, the Veſſels ſhaking as if they would break I pieces. 
And others paſſing by a Rock and unhabited Iſland, called Reduna& found, 
the Earthquake fd violent therg, that a great part of that Rocky lang iplic 
and tumbled into the Sea, and was there ſunk, making a noiſe as "Of many 
Cannon, and a vety great Cloud of Duſt aſcending into the Air at the fall. ] 
; L Two very great Comets have lately appeared int rts of the World, 
* and in an Hour and a quarters time the Sea Ebbed and Flowed to an unuſual 
1 three times. J In theſe Relations are many conſiderable Effects 
|» produced, which will much confirm my former Doctrine about the Effects of 
1 ; Nnnan ___ Earthquakes. 
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where it 


Sen fo affected; and violent as if the 
is, which could be from nothing elſe but the-ſud- 
Sea, which raiſed the Sea alſo with it, like 


_ uſual Degree; which, in probability, were nothing propa 
. gated from the places where the Ground underneath, and the Sea above, had 
by the Concuſſions of the Earthquake raiſed upwards. - Thisappears alſo 
farther by the receſs of the Sea from the Shore at Nevs ; of a Mile; for the 
whole Ifland being raiſed by the Swelling or Eruption of the Vapour or Fire 
underneath, made the Sea run off from the Shares, till it ſettled down again 
into-its place after the Vapour had broken its way out zgh the Clefrs that 
were made by thoſe Swellings: From all which Particulars, and ſeveral others, 
ti manifeſt, that the ſpace of Earth raiſed or ſtruck upwards by the impe- 
— tnokfity of the Subterraneous Powers that cauſed it, was of great Extent, and 
, might far exceed the length of the Alps, or the Pyrenegns, &c. But there 
be other Inſtances alfo produced of the great extent df the Powers or 
of Earthquakes, as thoſe I have formerly mentioned to have happened 
in Norway about thirty Years fince; and thoſe which happened in the Nor- 
thern parts of Amerira of a later date. | 5 
Another 


* 


icular notable in this, is the Receſs of the Sea from the Shore, 
and the lea the Fiſh upon the ſo raiſed bottom; and tho”. this part ſoon 
after ſunk again, ſo that the Sea returned to its former bounds, yet if ſome . 
other parts of the Subterraneous Ground had filled up the made Cavity, or 
that they had ſo tumbled as to ſupport the ſo raiſed parts, Inſtances of which 
kinds of Accidents may be produced from other Eartliquakes, then it would 
have left ſome ſuch kind of Tract as it is nov in Virginia, where, for many 
Miles in length, the Low-land, is nothing but Sea-ſand and Shells, which 
have been, in probability, ſo raifed into the Air, and there ſupported and 
continued from ſinking again and being covered with the Sea: Of Shells taken 
uP from this Tract, there can be no doubt that they have belöônged t Fiſh 
of their kind, they remaining hitherto perfect Scallop Shells; of which kind 
there are ſome in the Repoſitory. | | 
A Third particular Remarkable, is the overturning and burying of thou- 

ſands of Trees which were no more ſeen, being covered by the Earth hich 
was thrown up by the Erypgion. This gives us a very plain Inſtance of the 
manner how Trees that are now fouſſd in divers parts of England buried un- 
der the Ground, may have. come to have been there fo diſpoſed and depolit- . 
ed - tp poſſibly in thoſe places there may be no ſuch Trees now grow- 

ing 3 hd tho we have no Hiſtory when there were, or of any*ſuch Eruption 
that iht have fo overturned and huried, them; yet the Records that we 
have of the antient or former State of thoſe Parts, are not fo fall and particu- 
lar, but that we may wel enough ſuppoſe that ſuck Cataſtrophies may have 
happened long ſince we have begun to have Writings and Records in England; 
that is, ſince the time that the Romans firſt conquered this Iflte ; and yet not 
find any mention thereof there made; fince poſlibly thoſe that might be in 
or near thoſe Parts might have periſh'd with it, and thoſe which _ at 2 

| | ance 


—— 
- 
- 
4 


diſtanee took little notice or 


af the Wi wy 
- arte 


with Water, | 


© and we arc. to-concl happen according to 
Nom (ſays he) becauſe many of theſe changes 9 but 
© pariſon to the quickneſs and ſhortneſs of the Life of Man, 
© are. hardly taken notice of, a whole Generation 
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perfection. Other Cataſtrophies that have been 


< at leaſt a longer tract of Time did quite — 
n 


5 lanting and tranſmigratio 
place much con thereunto. This is made plain enough by the lit- 


were firſt viſited by the Spaniards and other Exrapeans. + * 


cleaving of the Earth and Rocks, and the ſpouti 
Water to a great height; as alſo of Smoke or Which ſerves to explain 
the Reaſon and Cauſes of the Flaws and Veins in Marbles and other | Stones ; 
for by the Power and Violence of the Subterraneous Heavitigs or Succuſſions 
the ſtony Quarries become broken, flawedand cleft, and Su cons Mine- 
ral Wagers impregnated with 
ſtances. are. driver into them and fill them up, whi . petriſied Qua- 
lities in them, do, in proceſs of time, petrify in thoſe Clefts, and thereby 


out of them of ſtinking 


form a ſort of ſtony Veins of different Colour, Hardneſs, and other Quali- 


tions, than what the parts of the broken Quarry had before, and oft time 
incloſe divers other Subſtagces by their petrifying Quality, which have hap 
pened. to fall into thoſe Clefts, and thence ſometimes there are found She 

petrified in the middle of the Vein, as I have ſeen, and other Subſtances. 


Theſe Clifts or Chaps hapening not only upon the Land, but even under the 


Sea; ſo that not only the Sca, vater may deſcend and fill up thoſe Clefrs, but 
it may carry withit Sands, Shells, Mud, and divers other Subſtances from the 
bottom of the Sea, th then lay above it, there to be, in proceſs of time, 
_ into Stone ſomewhat of he Nature of that which hath been ſo 
.Clefr. RIES | L408 
Fifthly, Tis worth noting, that this Earthquake happened at fo great a 
«diſtance from the main Land and great Continent, and that the noiſe of the 


fame was firſt obſerved to begin at the great Mountain in the middle of the» 


Iſland of Nævis, not but that it might in other parts have begun ſooner or. 


at other times; from which I draw theſe deductions. Firſt, That it ſeems 


probable, that this great Mountain may have been formerly viſited with R- 
ruptions; and poſlibly might have been firſt produced by ſome ſuch Power, 
and ſo have great Cavities within its Bowels produced by 1 


| [ ; vir 
fame Parts of the 


in oom - 


tle remembrance was found in America of their preceding Eſtate, when they 


ine, Metalline, Salphureous, or other Sub- 


A fourth particular Remarkable in theſe Relations, is the Chapping gad of ile rein: n 
KIRE Marble. 
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=_ ao, 
Del Fiubgg among che Ae an the Hand of Madera, Sicily, Sembulo, and - 


N Parts by ſuch forts 


which lie ſo far in the Sea, if 
manifeſt 'whence they have 
* which to me ſeems far 


they term it, which, in probability, was alſo ming] 


moet remarkable Charadter ch a Suppoſitiotr; to this may be added 


de e e, e in the North 
2 


Iflands of the Archipelago; which, 
burning Mountains, yet to this Day 
2 antient 3 - $ do preſerve ſdme- 
very great alterations that have | in thoſe 
. Cauſes; but I will not now medalle with that kinck of 
Hiltory; nor of Mythology, having faid more concerning it in a mere pro- 
ce; but I ſhall rather on this occaſion take notice of thaſe Iflands 
that have Fult ans in or near them, which to me ſeem to proceed from the 
ſame Cauſe and Principle. And I do not queſtion, but that all thoſe Iſlands 
they were hly examined, would plainly 
proceeded by Characters of Nature's Writing, 
| beyond any other Record whatfoever. Here I conceive 
it Lawful and Philoſophical to Jurare in Verba, hen Nature ſpeaks or dictates; 
however, I ſhall leave it free to every one to judge, as he thinks moſt reaſon- 
able _. * ö 1 5 ; 4 9 53 : T 
Sixthly, Tis very remarkable that the Ile of Rodunda, which it ſeems is 
all an uninhabired Rock, was ſplit, and a part of it tumbled down and. ſank 
into the Sea; upon Which occaſion it ſeems it made a igious noiſe as of 
many Cannon, and ſending up at the ſame time a great Cloud of Duſt, as 
ith Smoak. Which 
puts me in mind of the Phænomena I obſerved lately, when the Pouder-mill 
and Magazine at Hackyy blew up; for beſides the very great noiſe of the 
Blow which I heard, being within a Mile of it, in the Fields, I obſerved im- 
„a great white oud of Smoke to riſe in a Body to a great height 
in the Air, and to be carried by the Wind for two Miles and better without 
diſperſing or falling down, but perfectly reſembling the white Summer Clouds: 
But this only by the bye. From theſe Phænomena of the Earthquake it ſeems 
probable, that it proceeded ſtom ſuch Subterraneous inkindling as re- 
ſem 2 both by the noiſe it yielded, and in the ſuddengeſs of 
its firing, its powerful Expanſion when fired; for the noiſe was a$ of ma- 
ny Cannom this alone proves it to be very>ſuddain. Next the ſphtting of 


: 
«4 


the Rocky Iſland proves ĩts Power to be very great; this is proved yet farther 


by the Blow and Strokes it communicated to the Sea, and ſo to the Shi 
that failed it; for no flow motion whateveg, could have communica 
ſuch a Concuſſion through the Water to the Veſſels upon it; but it muſt be as 
ſuddain as that of Pouder, otherwiſe the ſtroke of the Earth upon the in- 


cumbent Seas, would never have had the like ſucceſs; for if it had been a 


gradual riſing af the bottom, the Sea would gradually have run off from it, 
and 1 ſinking again have gradually ned, and the Veſſels on it 
would only have been ſenſible at moſt but of a CurFent or Running of the 
Water to or from the place ſinking or riſing, ſomewhat like the effect that 
happened at Nevis; which doth plainly ſhew, that, beſides the ſuddain 


2 Strokes or Concuſſions, there was alſo a confiderable riſing aud ſinking of the 
hole land as to the level of the Sea. But that which principally note un- 
*der-this Head is, that a good part of the faid Iſland tumbled down and was 


nk. into the Sea, which gives an account how many parts of the Earth 
te to be buried under Ground and diſplaced from their former Situations, 


Aud thence how Ships, Ankers, Bones, Teeth, Cc. that have ſometimes been 


digged u mou grent depths, may have come. to be there bugicd. LES 

* Ic w 6 is remarkable alſo, that this Eruption ſent” up into the Air 
great Clouds of Duſt and Smoke, which for the moſt part muſt ſoon fall down 
again te che Sea, or contiguous parts of the Iſland. This will give a pro- 
bable account how the Laycrs of the Superficial Parts of the Earth may come 
to be made z for the bigger part of this Duſt muſt come down to the bottom 
firſt n fertle to a certain thickneſs and make a Bed of Gravel, then will 
follow” Bed of coarſe Sand, then Beds of finer and ſiner Sand, and laſt of 
Clays or Moulds of ſeveral forts ; again much of that which fell upon the 
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have a part go in- che Repoſitory) was very much like to 1 * 
and 1 doubt not but that thive way eee ”% [es 
the Foot of Mat Mountain does extend even to the very Sea,” ant d A 
bability may .haveCaverns under theSea itſelf,which is argued alſo fro the 
currency oß the Conflagration of Strombolo and Lipary, Wands conſi 
ftafit from'it 1 Sea, at ie the ame time, Where it is genera 
there may be Subterraneous Cavernous Paſſages between theſh, by. 
communicate to one another; ſo that ſometimes it ns in 
communicated to Serombolo, "and r ly commumn wie 
This poſſibly may afford a probable Reaſon why Iſlands are apy 
je& to Earthquakes than Continents and inlan N And ind 
many Iflands came to be diſperſed up and down in the Sea, namely; 
theſe Fermentations may have been cauſed in the parts o of the! 
cent to the Sea, Which being brought to a Head of Ripegeſs, m 
ken Fire, and ſo have had force enough to raiſe a ſufficient Uuld D 
Earth above it, to make its way through the Sea + of there nh 
—1* as that of tie Cararies did in the Year 39, W ich, if LE af 
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produced their Effects, which are the 


Wow remain the laſting d4 ts of them. Nor can i ſuppoſe 

Nerd * · this kind are blown up and ſpent, but 
; ner yet remaining for future Ageste be made ſen- 
lets. Nor can 1 be fully fatisied-thes. all che main Conti 
Own. up or made Land all at once. Nor have we-amy'proaf 
rarer | America was in the time of Na Hood, nor indeed 
ebenes but cestzin we, are, that what was 
LA Ren as all Qeerfiowed and drowned by, is, andall ling Creatures 
Cy Land thas 4 after-the Flood, were -the Lame win That before 
holy changed and deſtroyed, and that ere was pro- 
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that bf 3425 alſo Aurum fulminant, which 18 vet more 

ing both tc its mater and; as to its. way of. kindling, hae” t n 

the ſame effect vith Gur der, both as to the flaſbingand thurid 

and as to the Force © +. So that as eſe are * b 


 ticulars, and yet much the ſame effects 759755 e, thi 
is the cauſe Earthqualss and Subterrancous Tm ightning” 1 
olent Expanſion, ug * > o_ thoſe Phznorhena ee in thoſe 
of Nature, 555 rticula}Y'differing from ev 
both as t6 the mat * to the form and manger of te: alle 
yet as to the 22 N 3 be very Analogous and Similar. So” 4 
I cannot 4+, what the materials are, yet the Effects ſpeak them to 
be ſomew alogous to thoſe of Gun-pouder, or Pulvis Fiat Ann. 
Fulniznans or eke, Which, the' they ſeem very differing in many pe 
culars, yet when I'come to ſhew the Cauſes and Reaſons of thoſe 
| ſhall manifeſt, that is but one Operation in Nature, and that which care 
the eſſect in one cauſes the effect in all the reſt, and the outward apyea . 
| of the differing materials, aid the differing way of n e a 
but hog hs and Dreſſes, and Vizards of the Actors, t 2115 
Modes and Dances by 1 0 Biker AR their ſeveral Parts, © which, "when! | 
have dune, they are at an end, and have exerted their whole 47 755 > 
there muſt he a ga ſet of Actors to do the ſame thing ns 2 
Lamp will be turned 3ll into Flame, but you muſt have freſh Oil, if fu 4 
have de zme continued. So the Materials that make the Subtetrabecbs 
Flame or Fire, or Expanſion, calbit by which. name you pleaſe, is confurned' 
and converted to another Subſtance, not fit to produce any more the fame 
Effect; and if the ” Conflagration be ſo great as to pales all unn 
Store, you might ſafely conclude that place would no more H troubl 9 55 
ſuch Effects; but if there be remainders left, either already fit and pt 1. 
but ſheltered from Accenſion by other interpoſing incombuſtible 
Or that there be other parts not thoroughly Ripe, and ſufficietitly 1 5 
for ſuch Accenſion, then a concurrence of after Cauſes may repeat the f 
Effects, and that roties quot ies till all the Mine be exhauſted, which Thook, 5 — 
on as a thing not only poſſible, but prohable, nay, neceſſary, for that T 10 


it to be the general method of Nature, which is always going forward, an 
continually making 2 progreſs of changing all things from the State in whic 

it finds them in at the preſent ; all things as they proceed to their Perfection, 
ſo they proceed alſo to their Diſſolation and Corruption, as to their preced- 
e ; and where Nature rep the proceſs, tis always on anew In- 
No, tho it may be Objected, of the material that produceth Lightn⸗ 
ing, tho it ſeemeth to be all Lade and ſo burnt off by the flaſh,” yet we 
fn that after ſome time the ſame is again renewed, and fo from time to 
time, and therefore as F produc i doth deſtroy and cogſume it, ſo ano- 


ther” doth generate uce it anew, and therefore it doth ſeem pro- 
babje that the ſame may be done in the Subterraneous Regions, and thence, 
tho? there were many Accenſions and Conſumings of the foment of Barth- 
quakes in former Ages, yet if Nature did thus again. repair it, there w 
be little reaſon to ſuppoſe, that former uakes ſhould be greater than 
- thoſe which have in later, or in this preſent Age, been obſerved; to which 
I Anſiver, That tho it ſem plain, that the foment of e Is renewed, 
yet I conceive that to be only by new Emanations fro Minerals 

in the Body of the Earth, and not for that the ſame Subſtance de Which i is hurnt 
off in the Li ; again reſtored into its former State and made fit for 
a ſecond Accenſion; for tho? there may be neceſſary a previous Digeſtion of 
the Steams, which is performed by the Air and heat of the Weather, yet that 
does only prepare it with a proper fitneſs, but it muſt be ſome proper Mine- 
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duntain, now e en . t 
anather ſuch ah * N All which Conflagrations 10 NS the Freral up 
tems of the progreſs of Nature id the. Jectrmined e Courſe and Niete, 
+ which, che it be differing from that of Life or Vegetation in leſſet Rs 


yer. it, may be poſſibly as Natural and Neceſlary in the greater. 2 
I cannot therefore ſee any Abſurdity in t or 1 that this Globe 
om one degree 


of ths 8 on which we * is in a ſtate r. 
| jon to that of an other d which may de 4 
for as much as it is the Progreſs and Operation of Nature; and at the fame 
reſs to Corruption and Piſſalurion i in as 


time it may be conceived in a 
much as it continually changed from its preceding State, and ac a new 
and differing one from what it had before, — new Eſtate may be upon 
ſome accounts conſidered as more perfect, O other accounts it may be 
accounted corrupting and tending Pe Bod Dif tation ; and as tis certain 
that ie i — older in reſp of Time and Duration, ſo I. conceive al- 
then; der as to its Conſtitution and and that there have 
| er Bow eee N by it in its more juvenile Eſtate, than it d= 
on if ci its more Senile, as more particularly to Ea kes 
7 = to me it ſeems molt evident and paſt doubting that 
we. there TD been | in ſome preced of the World Eruptions' and Confta- 
. Ws grations which have igfinitely * y that have happened of ater Yea 
: or indeed any that. we 12 any certain account of in Hiſtory. Some kin 


* . 


2 of Memory of ſome antient Traditions concerning a very great one that 
= 4 | ſomerimes 3 ſeems ti be pttſerved by the Poetical or Mythological 
3 Hiſtory of Phgeror, of which Plato alſo tells us, that the Ag, had a 


more perfect knowledge and account, than ever the Greeks were Malters of, 
who, at beſt, as to Hiſtories of preceding Ages, were, by. the Arn 
Prieſts, accounted but Boys and Children; however, — His wording of 
that Fable, does ſeem plainly to have had ſome knowledge of what was meant 

or undesſtood thereby ; and tho? he ſee Sa ro aſe | Cauſe thereof to 
fame extraordinary heat of the Sun, yet that be nothing elſe but the 
relating the Opinion of the * ors by the ſame Tradition, by 


1 the Memdry « of the prodigious that had been wrought had been 


In which caſe we are to diſtinguiſh between Hiſtories of Matters of 
Fa; andthoſe of Opinion; and Plato takes notice of as much when he men- 
tion the Relation. The Matters of Fact ſeem to have been the Conflagra- 
tion of many parts of the Barth at once, and thoſe the moſt eminent, doch 
as the Mountains, which, whether they were a & defare the Confiagra- 
tion, or made by that Eruption, does not appea "he Store, but it _ 
| moſt probable, that that was the time of their ir Prod oh the calling of 

them 9527 ſeveral Names, yet . does ſignify e, but that rhaſe | 
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their Operations; befdes many of their Subſtances 

ſince been d and. converted into-Subſtances, wholly . unſt forthe 

ment or Fuell of ſuch kinds of Fire; for that ſuch Mutations hay 

fected by length of Time, I think no one that has obſerv'd and Ba 4 
Nature of Petrifaction can at all doubt, any more than he can whether there 
be any ſuch Subſtance as Stone; for that al Places and Quarries eſſ 
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wil- 
fully ignorant. | 
' This &ffect of Petrifatian is a. of old Age ; forss plenty of Spe- 


tua, Unc tuo andCombuſtible or Inflammable Juices and Moi is a ſign of 
| Youth: So the want of them, and of the Effects produced by them, is a ſign 
of old Age, in which thoſe unctuous Juices are conſamed and the 
Fluids waſted, and the Parts become dry, and hard, and Stiff,” and unactive; 
neliher fit to inkintle the 2Qive — it neither fit to make 74. x. 
other Subſtances fluid, nor to be made fluid themſelves ; "which Fl s old and 
inſeparable Concomitant of that we call Spirituops Subſtances : 
plenty ty of thoſe kind of Subſtances that maketh the Youthful Ages both of 
lants and Animals to flouriſh, and the Confumption and want of them, that 
makes both Plants and Animals to decay and old, as we call them, to 
grow ſtiff, and dry, and rough, and fhrivelled ; r 
toms may plainly be diſcovered alſo in the Body of the Earth, and Tan am apt 


to believe would be very much more if we could be truly inform'd of The "I > 


mer and younger Condition thereof; for I have very Reaſan ta believe, 
that there has been times of the Earth wherein it hath had a much 
and ſofter, and more ſuccous Skin than now it hath, when it more a ed. | 
with Spirituous Subſtances, when all its Powers were more ſtrong and repens 
and when thoſe Scars, Roughneſs and Stiffneſs were not in delle; and. tho 
pane ſoine may think all theſe Conceptions to be groundleſs and meerly 
Conjettural, = "I 12 in good time manifeſt, that there are other ways of 
coming to the diſcovery of ey Truths than what have been to this purpoſe 
hitherto made uſe kak which yet are not leſs capable of Proof and Canfirma- 
tion, than Hiſtories or Records are by Coins, Inſcriptions or Mongments. 
And tho? it may ſeem difficult to e or be informed of the State of 
the ſubterranedus and inacceſſible — and of the Ages before Hiſtory, 
yet Ido not look upon either as an bility, no, nor 8 inſaperable by 
che Induſtry of a few, nay, of a ſingle Perſon. And poſſibly 1 
ther time ſhew divers other ways of Iaquiry, and other Methods. ee 
ſtration of Cauſes than what [Rave Rong yet Yer app plied to thoſe pur _— 
Nor is this Aſſertion of the growing ie Barth — allo | 
D or 8 for we ſind in at Jock 
t doth 


great a Paradox, or as Here 
that the Kingly prophet David in the 102 Pſalm has an Ex 
plainly aſſert it, not only of the Earth but even of the Heaven. Of 
hon 15 the foundations of the Earth, and the Heavens are the | 
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3 Aim of my 3 Dirk i u Hates” "Progreſſion-h in the 7 
1 * the Nature of the Air, than of any of the formerly mention d 
- of Eatth quakes, and. the rathey by the way of Query: and Inquiſiti- 
* than of 7 Theory and Affirmation. *% IG 
As Firſt, Whether 'the late Feaveriſh Diſtemper that was here ſo fre- 
a ent, ſuppoſed by ſome to F inclined to Peſtilential, tho* not ſo Mortal, 
t not cauſed by ſome Infections or poiſenous Vapours caſt into it by 
thoſe late Eruptions in hay or America ? 
' Secondly, Whether the coldneſs, unſcaſonableneſs of the Spring, the ſtrange jg 
Rains, Storms and Tempeſts, and other ſuch unuſual Accidents, that have _* 
lately happened in the Weather, may not have heen cauſed by the ſame = 
ficients t It cauſed the Eruptions 7 
Thirdly, Whether it may be reaſonable to conceive, that there could be a- 
ny Communication Subterraneous between theſe places of thoſe Eruptions in 


Naples and Lima; or whether i It were DupertermAnroue through the Air and 
= . 


Fourthiy, Whether it may be rationally conceived, that Steems raiſed i in- 
to the y of the Air in Lima or in Naples could be continued 9 long in it 
as to be 00 from either of thoſe places to England, London, &c. ? 

Fifthly, How long time may be judged neceſſary for ſuch a Conveyance ? 
Arth, Whether Juch Dilfempers of the Air may be precedent to the 
Dy an. the ik and ſo * 15 rs Notary of a ma n 0 the 
quakes, aud if ſo, whether thoſe Diſtempers may a om t = 
E "of the AR 3th itlelf, or from ſome external and NR Gl Eaſe, ei- 
cher 1 the — Comets, or ſome of the more Conſpicuous Celeſtial 
there may. be not ſome general, tho”. vet Jnknown, 
that may x * both thoſe effects in the Earth and thoſe in the Air, 


e in che Ether alſo, ſuch as Comets and ſome kinds of Meteors 
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I ſhall add * Natural Hiſtories, that may * ive 
Salution; and thoſe n 
to thoſe, which have Htely ha 
from whoſe Congruities ane 
and if not a , yet 
of Effects, and 4 kind of Periodick Revolution of them. 
ln the Year 1672, in the Wands of the A 
e this Winter was ſo Stormy and T 1 
and Plantations, but the Houſes alſo were deffroyed 
Hail; fo that both the Towns and I 
reduced to Ruins. | 


og St. 
== and of jr Mari, were endamaged. 
Houſes were ruined: This happened whilſt reh; 
that above fifteen Hundred were killed, and magy more were hurt. At Fe 
ſare and Setegalts the Walls of the City and many, Chimnies were thrown 
down. Ancons ind Rimini were abandoned by their Inhabitants,” were 
conſtrained to hie under the Canopy of Heaven. 1 # 
1 the zoth., of the ſame Year Beg urs a Hurricane trough 
all Saur, but it was moſt furious about Madrid, inſomuch that it blew down 
the gon Chimnies, nay, and the Houſes tqo z as alſo the Towers and 
Churches ; infomuch that the Damage was ex g the N 
and at BuonRetiro, But all this was | 


ſoch Ravages in | Andaluſia, Galicia Ce 


= 
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truly marin : But What was mo this, that thres Days . 
after t of the Plate- Fleet, which came from wen- Hun dung 5 
e Iflands of Terceras, felt not the leaſt of it. „ 7 AITA os 


In this Year were alſo ſeen two Comets,----one in Nee 
Widt Years before this, namely, in 15664, were two Comets alfo;'bart-all 
- the other — Hiſtories, or Phyſical Accidents of that Year * have not 


Bae: eight Years after this, viz. 1680, which i is now a eggs Year fie ; 5 
Firſt, For the Comets they a re yet in moſt Mens Memories aud 'belides 


there are Hiſtories enough extant ; but next for the Earthquakes : Pi By 


a Letter from Feravie we yan of a great N 
pened in ch about Peking the preceding Avg ered vix. z. That 
Er r i moſt terrible | 
which overturned almoſt all the Houſes E i Berle 
about,whereby a World of People were . oyed in 4 dread ful munner, he- 
ſides multitudes that were hurt, whoſe number weggnnor yet learn to this Hour: 


Two Heads of certain Beaſts, which were Carv 
Palace Gate, 


and Heel deer the? 

were beaten'off and thrown down to the Ground by the forte 

- of the ſhake. All the Palaces of the Mendarines, and their Families,” and the 

Courts of Juſtice round the Palace were tumbled down ; the Emperor com- 

, nanded the — Mandarines, Eur had command over the Me parts 0 
4144 Fe 
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Tons help the 'Foor People 


he bf twenty fiv&Precks ; the —_ it be 
Are Treafory ; 1 buted 12 yy 
e pre 
22 following Days. . laſted, the 593 
not wit ien 
Sz ſuch TT to br: 
& their Wives, 7 mi afliged. _ 


; 20 
E the 3 : Pra Milt the Heaven was covered all over wi N | 
Farthquake ſhocked | extraordinarily; the City of 8 
Days nk 07 from Pekin — all the Imperial Magazines there had 
raed, as old. Walls of the City; ſo that of ten Pa 
s ſcarce 1 28 which had not᷑ been indamaged, whoſe pr 
Condition was by every one. The Commiſſioners.of the Magaſi 
<Empgial-who Rad e ſcaped, render d themſelves. preſently to His Im 
n. lee ying of "under Officers thy. t 
Conkeraation, and fear of the Robbing of the remaining Rice 
Pra iſions by Thieves, — cauſed him to them ſixteen Hundred Sol- 
diers or their Guard. _ The Primer bnendant of the Navy was killed by as 
overturning of his Houſe. Fhe Emperor had alſo reported to him, how: 
Robbers had . much of his Treaſury in the Magazines thatchad 
overturned; and me Por Speech — 2 of Leu general Calamity,. the Em- 
— 17 A, ciple Mandarims, which 1 ſhall 
 pot-troubl 7 wo only — Beach tobe * Chriſtiag cguld have ook 
dettey Will not ſuch as he riſe ap in Jadgment againſt many Chr 
This 45 t ert Account of what happened 80 two Cities of China: 
- nies for tho? generally we have only an account of the Damages "16g 6: 4 
Cities, Tons and Meg, yet we are not to conceive, as if the em 
_ difandery of an Eazthquake were only aimed at Cities like Marks — * 
to he ſnatat ; no, certainly, there may, id all ſuch Concuſhons and Devaſtati- 
ons have happened much greater and Effecis from thoſe which come 
tea gur:kaowledge;. far that the moſt the World hays little concern 
for what.imoy/ happen in the Mountains, Hills, Plains, — Beg Ge. 
which mar set any; great or publick Calamity to the more fort 
of Men; wherefore:queſtjopleſs, tho” many ſtrange Effects of this kind may 
 al&@.havebappened,.and may have been han obſerved by ſome Men, yet 
the arechnt ast were In rranſpu, wo org, forgotten, fipge there ig Bone 
E heh So that many thonſa ſuch Effects aye bees ſwallor- 5 


Oblivion of Time, where one has chanced. ta 


even mens them alſo, 1. doubt we ſhallinot find that dr f, tem has 
Se EE this Earthquake: in Chime was not the only Acci- 
175 — — wou mention; Or upon the Cpaſt ro Coro man- 
Lo 8 5 J thaß finßaities Torge. Ie and Cattle 
| es were yerfiowing 
where at nen ee mh Borhibeati 

the Cattle, NE ET 
Accidents 42 felt in 8 2 but the fame Year 
ble Bank inn ene Ma- 
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under und 1 * 
2 a Pleaſure- houſe of the 
Trees, and kilPd fo magy, Beat 
Fields were almoſt cover. but the River Mace 
damaged the Village 4. the old Bridge, de Arad A. 


EE 


. EPA the River 7. r a mir art did mu 
mage to Ar anivez, away e e, Trees, : ; 
7 The fk Kain wer cnt, "almoſt Fe al the N 921 ee 
one e, forty e were teſt vi 777 
at 22 . ſixth of of September, where the 420 5 
= 18 the Garden of the 4 3 and. down the Nr 
ihe of, 8 2 — | 


of the (Omer S are, he and 
E buyers Stoty ruin'd t 


hi 
1 12 50 one Houſe. + The River 1105 dere away „ Foot ofa dro Sg 4 
Wall mage to ſtap the Paſſage e River Prad. "This River 


1 


leaſt in gl fo. ſmelled as 35 carty away almoſt all 'befote it, as 8 
Gates, Aa ce Croſs of the Vis Sacra. It beat down the Bridge before u. 


"+. 


on Ketiro, and broke through the middle of the Stone Bank. It ruſhed int * 2 
the Gardens of Noftre Dame de Avocha after it had down the Wall; . 
run LH he general Hoſpital carrying with it an Arch df Stones. The ten- _ 
> the overflowing continued with tonſtant Thunder and Lightning, - 
hen 8 bore doygn the fair Bride of Toledo of fIxXty Ar- 
eighth the Streams of Prado ſo felled by the ein - 
Fn * Mountains that all the Champain near it was . the Ri 
and Queen of Spain were like to be loſt in their return from re Dong 
Arochs; Malaga, a City of the Kingdom of Granada, ituated "Re wn 
be eng. five Miles from the Streights, a nA Great, 
hs po the ninth of this Month, fuch violent Shocks of ah E 
were frighted, the Sea was ſo diſturbed, chat the I's te 
t of the 422 and the Ships i in the Harbour were ys Above tw 0 
from. their places, which the Mariners believed to be ſunk ; the Harbuurs - 
and Walls were togetbeb with the Bulwarks, Towery and Fottificagions 
of four Pariſhes, of which the City conſiſted, having gen 
were ruined to their Foundations; 1259 ſo decay d, that 
built to be Habitable: Divers Churches and Palaces 5 ef 
| a of Religions with the People were utter 
that of St. Francis, where Stone was not left on lt her" 
ſons Periſh 12 or. flo itals, one” Colledge, the | 
of d Diego te Fo. de Torrez., de Diego de oo 
mining to the e was thrown _ oO ww on 
utifying ever ſince 1 


and wx os 


nce, whi led 
caſes in the i Vs were d 


fron 
EH hs. Ar per, > 8 -y 


Wo. 
8 ER, bat gh 
ty Houſes were tumbled due, "as many, at Cr, 
Coin, and a great number Frogs ee get At 
e 0 two F forty Houſes and the Ch troy, 
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h Effects of tlie ſeveral Winds, pe — 
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1 in my laſt Lecure in this + Methods I had made aſc 
of for the fon and eſtabliſty ß Doctrines or Concluſions 1 
made concerning the Cauſes and 2 2 of the preſent State and Plizgo 
of the Surface of the Earth, hich was by a me cal Induction from ther hæno- 
mena themſelves of the moſt remote, as well as * more approximate and im- 
mediate Cauſes thereof. But notwithſtanding all che uments I a al- 
ledged, and the Proofs ] have produced in the delivery of this Theory, 1 
find that there remain Fo Minds of ſome ſuch Doubts and 2 
Perſuagions, that they cannot forfake their former Opinions ; and berate 
(tho? Tthink I have already tally proved every part, 21 that the Confutatiqus 
of ſuch Objections would be but the neceſſary Corollaries from the ſaid 
arine, yet ſince I find they are, ſtiFinfiſted on as material Objettions that 
will need a more particular Diſcuſſion and Examination) I thought it not im- 
E to examine them more ſtrictiy, to the Power and Efficacy, or to 
iſcover the Weakneſs and Inſufficiency of them for tie purpoſe they are de- 
ſigned. That thereby the 1dola (as my y Lot Verulem ſays) which pre-polleſs 
the Minds of ſome Men, and moleſt "hom in the diĩſcovery and 1 
of Sciences may be detected, and, as much as'may be, removediandl difloly 
thereby to leave the Mind more free to Diſcourſe and Reaſon aright, with- | 
out the prejudices of any unſound, unaccountable and * er F 
Arines formerly imbrac'd.,. * 2 . 


The Objections I ſhall at a examine « hr two, via. N "2 
Firſt, That if theſe large Petrified Bodies, ſuch as bs the hiomorphite Stohe a 
which I did formerly ſhew to this Society in the place, bel ed Wees 957 Ks —— - +: 4 
been the Production of this Shell of a certain kind of Nautilus of that big- 1 J | "2 
neſs and ſhape, which, in preceding Ages of the World, had been produced i 
and perfected.to that Magnitude in th bottom of the Sea, whicht then was A 
near the place where they are now as I haveargued for; then it will . 1 
neceſſarily follow, ſay they, that there have been; er timts, certain” 4 = 
| Species of Animals in Nature, which in dew 8 in the preſent Age x "4 
have been and are wholly loſt; for neither have "I Authors any mention ea. 9 
— of ſuch Creatures, nor are there any ſach gt preſent, either 
near the Jes © of their poſition (as on the o__—_ or Sea about this Illand) 
gor in any other part of the World for ought we yet know. Now, to ſuppoſe _ 
lch a Doctriſle as doth neceſſarily infer ſuch a Conſequence, is looked upon by 
- ſuch as abſurd and extravagant; for that it "ond argue an imperteion of 
the firſt Creation, which ſhould prodiice an one Species . | 1 
abſolutelygneceſſary to its preſent and futuſ State, and ſo ay a grea - 
ck from the Wiſdom and Power of the Ohe reer, | = 


To this firſt Objegion 1 Anſiver Firſt, ' ? it may poſſibly be 28 4 er. 
rr. | 
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Water, - which, if ſuch, 


| 2d. Anſwer. 


Denni, and 


{ 4 
1 2 4 


'Y 


8 
CT * * 
Ss "OO 


2 S 9 
2 yin 0 7 3 a . ba 174 rum Cay 
. * 4 dy 1 y * 1 o G 
: " 0 
* SE. x - = w * wy » * * _ 
9 Ss © 
r chen forts. of 
þ _ 2 A a X 
7 
f Al 2 7 . 


7 0 - 


5 
* 
4 


of teſtserdus 


they ſhot > be Gund: owes War: 2 
no more to wonder that t uld not in ſhallower Waters; than 
that Men ſhould not be found inhabiting the tops of the Andes, af the Atlan, Alps, 
or Caucaſus, which from the thinneſs and coldneſs of the Air at thoſe height, 
are no ways fit for Reſpiration and ſuſtaining Life. Now, that" the 
Land of Evg/a»d may have in former Ages had ſome ſuch Poſition with to 
an incumbent Sea, I could produce ſeveral Arguments were they now mate- 
rial to the anſwering the preſent Objection, but I will not now inſiſt upon it. 
2. ® 


But in the ſecond'place 1 anſwer, That tho! poſſdlyhere may be no h 


Nautilus to be found Telerived in any Natural at this Day, yet tis 
poſſible there thay be many of the fame Species, and of as great Mags 

in divers 

the Eur 

be there 


s of but of late, or but little frequented ; fo tho they may 
vent and plentiful e h, yet none may have been 


thence into Ezrope as yet, or poſſibly ſo much as ſeen there; tis not to be 
doubted that there really are great multitudes of differing Species of Vege- 


bes, lnſeQs, Beaſts and Fiſhes yet in places leſs frequented, of which we 

1g Fo have hitherto had no knowledge or information ; and the man 

Crangy things have been of late Years to our. view, yet we may wi 
eaſon 


enodgh aſſert, there are many more yet latent, which Time may make 
manifeſt: For if we gon ſmall knqyrledge of things of this Nature 
that we yet have acquired, of places remote, even the moſt frequented, we 


need e at the lelſet information of ſuch, as are not known or 
es frequented” for not to inſiſt upon the multitudes of Vegetables that have 
to us by the Authors of the Hortus Malabaricxs, and by 
ers, we are put in hope, to ſee the Deſcriptions of as many 
mote yet by the Gme/Authors, from the ſame places. which yet are but two 
in reſpect of the vaſt Spaces, and variety of-Soils and Climates 

yet unſurveyd; and tis not to be doubted but that the Earth, and Air, and 
mug more yet, the Seas of ſeveral Countries and Climates would AS 
t varieties of Birds, -Beall, Inſets and Fiſhes, if there were found kn 
* diligent ſearchers and deſcribers of them: And that this is ſo, I ſhall 
mention only one Inſtance, becauſe tis Fr to the preſent Subject, name - 
ly, that 1 Have had a peculiar kind of Nautilus brought from the“ Caribys, 
where they are in great plenty, and yet I do not find any Author has taken 
notice oF them, nor could I ever meet with more than one Man that had ta- 


ken notice or knew any thing of them, tho? the Iflagd has been long ithabir- 
ed and playted by the Ei; whick Shell 1 have formerly ſhewa to this So- 

_clety, Fo were dz the CharaQteriſtick that it is a Species of the 
Na - 94 4 * 1 ” 


1 . Sinenſss, Faponenſis, Tartaricus, Canadenſs, Vir- 


Manus, Americanu, &c. fo we want the Natural Ni- 
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degres af Preſſure from the incumbeart: Column f 


the World, fuch-as have been either not yet diſcovered by 
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ſach a ſtrange ſhaped 
there had 


| parts; for they differ much more fem 
than the Helmet Stones, which I have hitherto*ſen, do ow ſeve 
of them ; Theke may de {aid of the varieties of Sharks Teeth, as 
; Und as to the Gloſſoperr« found upon the IA I. 
S800 that the whole we | . 


low, that tho ies of Nei 

the moulding of theſe Ophs 
becauſe they are not now found upon our 
certainly affirm where they 


y. iy 
Account of 


or inference is made from 


- 
% - 1 


the 
been in 
quite 


preſent | 


ſent, take this Su 
mer times of the 


loft 


a CEr- 


as ap pte 
not have 
in pe, as well as dwindled and degenerated into a dwar- 
fiſh Progeny; that this may have been ſo conſiderable, as that if we could 
have ſeen both , we ſhould not have judged them of the fame Species. 
We will farther grant there may have been, by mixture of Creatures, pro» 
duced a fort differing in Shape, both from the Created Forms of the one aud 
other COIN and from the true Created Shapes of both of the 
And yet I do not ſee how this doth in the leaſt derogate from the Power, Wi 
dom and Providence of God, as is alledged, or that it doth any ways con- 
tradict any part of the Scripture, or any Concluſion of the moſt eminent 
Philoſophers, or any rational Argument that may be drawn from the Phæno- 
mena of Nature; nay, I think the quite contrary Inferences may, nay, muff, 
and ought to be made. "I erde 
For Fre we do find that all individuals are made of ſuch a Conſtitution, as 
that beginning from an Atom, as it were, they are for a certain period of 
Time increaſing and growing, and from thence hnghe to decay, and at laſt 
Die and Corrupt. And in every part of their Life they are in a continual 
change 1 to more im there being a continnal 
growth of Death and Decay to the final Diſſolution; yet this is not Argu- 
ment againſt the Omaipotence, Providence and Wi of the Creator, T0 
thought fit ſo, to Create them. Again, we find that the Powers and Facul- 
ties of the animated Bodies do continually exert a ſucceſſion of differing Er- 
fects, and continually change the Figures and Shapes from one degree to an- 
other. As we ſee that there are many changings both within and without 
the Body, and every ſtate produces a new appearance, why. then may there 
not be the ſame progreſſion of the Species from its firſt Creation to its final 
termination ? Or why ſhould the ſuppoſition of this be any more a derogation 
to the PerfeQiion of the Creator, than the other; beſides, we find nothing 
in Holy Writ that ſeems to argue ſuch a —— of Nature; but on the 
contrary many Expreſſions that denote a continual decay, 2 a 0 — to 
gs. | 
of the Heavens themſetves. Wor have 
I hitherto 


a final Diſſolution ; and this not _—_ Terreſtial Bein 
even the Sun, Moon and Stars 


P " 2 * 


in the Earth, which" cangot be 


that 1 


8 


Figures from the Texture or Nature of 


cr 


To 
Ce. do 


5 © a 


not to 8 

Chance; for inſtance, the Pictures that in Machu s ſeem to repreſent 

Hills, Houſes, and other perſpective R entations, they are no otherwi 

cauſed than by ſome. Clefts, or Flaws in the ſaid Stones, into which ſome 
colour d Juices have inſinuated themſelves, and by that means formed thoſe 
1 which appear in the Body of the Stone, and that this is 

may be Artificially produc'd by ſeveral Bodies and Liquors which hav 

no-affinity, either with Agate, Moc hau, or Marble, I can make it plainly ap- 
pear by Fx ment, which, if it be thought fit, I ſhall produce either now 

+ or the next Meeting. * 


riment here mention'd, was by takin ewo flat Marbles or Glaſs-plates 
rj one of them Reed re 2 dark Oil-colour, ſuch s Pais. 
the other flat 


3 . 


15 


2 


in 
* 
1 + * 5 R. W. 


We have lately had an Account from Mr. Ientxelius Hiſtoriographer of the 
Duke of Saxony, of the Skeleton of an Elephant found buried in Germany, at 
the Foot of a Hill of Mountain at fourteen Foot deep, and cover'd with 
ſeveral Layers of Earth, but Buried in a Sand, which the whole adjacent 
Mountain is found to conſiſt of, being at a place calld Tonna near Erfoud in 
Germany. Ill take notice of theſe Particulars, becauſe they may be found to 
1 ſome light as to the explication of an other Phamomenon . which I ſhall 
by and by relate. J Now, tho Tentzelius really judged and pronounced it 


oa 


to be the Skeleton of an Elephant,yet it was not without the Contradiftion of 
2 others of divers differing Opinions; the greateſt number of which were 
or aſſerting it to be 4 Luſi Nature, as it ſeems the whole Colledge of Gectha, 
and. Myers other Learned Profeſſors; but their Arguments axe prov'd infig- 

mhcant, and his own Doctrine ſufficiently Eſtabliſ d in the Epiſtles which 
be wrote to Sur. Ali bechi and Publiſtyd in Print, and this HonourMhle So- 


eine 


* 


ciety 


% 


uſe of. the burying of its 
of it, ti he the natural Layer of 


he pn, her 


ſeem'd 


re del — A Diſcourſe on that Subject, when I firſt met with a Retition 
as I Have in other Diſcourſes alſo none pe 
Trees, NN aud now 


Wo from under 
alſo by our 


a late 
give an evident 
maintain, I 
add it as a further addition to' the Hiſtory Nature. 1 ſhall indeavour to 
get the full Account of it Printed at Nau in Jaua, an, Abſtrac of Which 
was Printed in the Harlem Currant in Oftober laſt, aud an Epito of that 
in our Weekly News-papers, which was this. Tranſcrilfd out of the Lan- 
dun Polk for Sep. 30. 1699. Printed for Ben. Harris. 
© Amſterdam October 2. Our Letters from Bataviz in the Ee Aer the 
* 8th of February; ſay, That on the fifth of January, about two in the Morn- 
a moſt terrible Earthquake happen'd, which was ſo violent, that one 
twenty Brick Houſes, and twenty 2 were overturn'd, ſo that if it 
laſted a little longer they muſt have been all thrown down.” About 40 
or 50 Perſons were Buried alive under the Ruins of the Houſes that fell, — 
© near the fame number were Lamed. Some ſmall. time þefort the Earth- 
the Blew Mountain, otherwiſe cad Mount Sales, burſt with ſuch 
© tetrible Flame and Noiſe, that it was both ſeen and heard there, tho” fox 
Journey diſtant. Next Morning the River which falls into the. Sea 
and has its Riſe from that Mountain, became very high and Mudd 
ght down abundance of Buſhes and Trees "half Burat ; and 76 
6 «Garden ſtopt, the Water overflow'd. the, Country round; 
ens of wg _— Town, and ſome of our Streets ;+ſo that the Fi 
: It was 4 whole Month before the River could b 
10 3000 Indians were daily impioyd to clear the ſame, during which 
© time we were oblig'd to fetch fe Water from Bantam, whichis forty Miles. 
All the Fiſh in the River, except the Carps, were kid by the Mud and dirty 
© Water: A great number of n'd Buffaloes, Tigers, Rhinocero's, Deer, 
Apes, and other Wild Beaſts, were brought. down by the Current; and 
ow — is Amphibious, ſeveral 4 rern 
Dead among the 
The Phznomena of this Earthquake, tho” they afford ; a..pro 


that happened chere this Natel "Year, whoſe eee do 
'of the © Dodtrine which 1 
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het ay 


&c. of Vegetables, and of the foſlile parts 
Hornes, Bones; yet there are ſome other ſtrange 3 a; hes 
. a Gans. it bei 

what thoſe Phenomena are, that I e you. an, lnſtages, 
acquaint you one I late met with andreceiv” . 


made the 9 himſelf, of which. I have ſince 
other curious Perſon who ld be M chef 


Relation, in ſhort, is this. * 


. vr of the, Aj MT es; in (he Wren e 


Fd 
«This Ridge runs North/and South, from 7 | 
+ © ſeven Miles, from thence towards AMoninhel: 


© this — * Kin f of hm 


on of the more common Phznomena of foſſile Trees, Wood, Nutts, — 
of Animals, &c. ſuch as Teeth, 
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ther to be the a of ſoroe preceding H kes, ax} formerly | 


or Subterrane- 
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with the account in ſeveral other Hiſtorians, yet none of them ſpeaking. of it 


r 8 4. L conceiv'd it maſt he related by ome Hifforian 


uiry then Dr. W anſwerd me the 
FEE Baptiſta Fulgaſi Bake of . 
* and have read his Account of which I wil pre⸗ 


partly for to 
This Ship ps, nip you ener ey 


SE hugdred-Foot. S 
found. in the. Ship itſelf. 34h. That thiꝭ ſhould be 2 Shipot 


_ ngt of ſome River, becauſe af the great diſtance of it from the Sc 
- That,the Anchors and Sails, tho torn, ſhould yet remain and be 
CQVETADIC. 


o 


* very inſuffcisgt, not Very 2 2+ upon 
IN Were ſeems to me n Nn IDS 9 8 
| - 2 


"LM » 


= 
of 
Tx 


2 — —̃ͤ Vä . — 
FT Th o1br: . thut then all be the 
. nA becauſe ſeems ty, de 2 
13 u my Hypotheſis. and thoſe. 
the tro 8 d * th 
r ical Men, who | 


I 1 


admirarionis whe * 


* 4 s «7 bl \ * . * oy 
L By. . . 5 5 \ 6 SY _, .. * 
. 1 — 1 bd TY - 
0 . % - , ad - - . * * * 
88 * > * 0 * > 4 a * 
= : 2 * N * * 4 
. a 89 Þ» . *. s 2 
| G - /* - - * : vi - 
= 
* 1 0 I o - 
3 "43. 1 5 
0 q l 9 = 
9 ,-* * 
wk F a ar 
= : | * 
. N 9 
m : — 


— 


as 


if any an — had — it wolld 3 deen ta- 


7 
1 
Bible; fot it cannot befuppos'd that 
pt mares #4 if any ſuch Art had been then 


f the World how remote Done ir the place of his Abode. Next, 

ſhould have been, it might have happen'd that ſome og 

t have cſcap'd with Life beſides thoſe in the Ark. Next, 7 4 
had been ſuch a perfection o Navi ut the time of 
— conceive how a Ship of that as this ſeems to have 
been, ſhould be carryd down fo deep under the Surface of the Earth as 600 
Foot: Certainly a twelve Month ſoaking of the Earth, _ leſs forty Days, 
could not reduce the ſuperficial Parts to Juch a haſty pudding Conſiſtence as 
this Phznomenon does ſeem to require, fince 1 al age = there can be 
found in the World any part of the om of the Sea, that has been ſoaked 
for ſome thouſands of Years, that is ſo ſoftned. 


= for the ſecond Hypotheſis of a Subterraneous Navi 


gatipn, to me, 1 
it ſeems a ridiculous tion, tho* I know a late Author bas im- 
brac'd ſuch an H eſis to folve the Phænomena of Sea-ſhells, and the like 
Subſtances. found in Mountains and Mines; tho? Mr. Purchas has Publifh'd 
_ like Story of Andrew Kniver, cs 
3 look upon it as told by a Seaman and a Traveller. 
2 = But the Matter of Fact being fo well atteſted, it muſt dt leaſt be 
* to be there placd by ſome Natural Cauſe, as muſt alſo all thoſe other P 
| | mena I have ment on d. 


No for afli a Cauſe ſufficient, 1 conceive there canli ds a more 


bis one, than the eſſect of Earthquakes, which have, and do ſtill pro- 
br ay rep res — as any of theſe; the late — we oy had 
| effects em in Lans, Jamaica, among the Cariby Iſlands, a- 
5 4 mong the . Iſlands, about Yeſuvins, in Norway, and in the Iſland of 
Is Site will furniſh. os wth Plenomena Amoſt as e; beſides it ſeems ra- 
tional to. believe; that Earthquakes in former Ages before we had Hiſtory, 
1 22 more dut much greater and more powerful. 
ta ve bt only producd wonderful Effects in this or that 
parc ofthe Ba — — time, but at many times ſucceſſively, poſſibly at the 
the Sea to — a 


- ſo that at one time they may have raiſed the bottom of 
Land, _—— rts fo as to be'overflow'd by 
the Sea, which were before far above the Su of the Water; or to make 
—_ .- | Inland Seas or Lakes, as that of Geneva and divers others thereabouts: But 
_—_ by fucceeding Harthqua kes thoſe effects may have been quite differing, ſe as 
= Parts it had raiſed, and raiſe again and fill up with other 
Eurthy or Stony Matter, thoſe it had formerly ſank, and ſo alſo, by various 
Kfforts at various Times it may have 8 and turn d u _ "Avis or . 
_— atherwiſe tumhi d and confounded the parts of the Earth, whi Sis places 
—_ to be hinted to us by the 'Mytholggick Story of the Giants fighting with the 
** Czleſtial heaping Mountains upon Mountains and {Edo confels) 
o I conceive there can be nothing more reaſonable and conformable-ro the pro- 
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I ee che ee A by Leo. Bapr Albert, in the fifth 
Book and Twelfth Chapter, concerping Traj 2 Ship aud in his time in r- 
Now, I find that His Alberrs woes a Florentine Gentleman, who flouriſh'd 
about the Year 1483, and was accbunted the Yirruviae of his Time: He be- 
ing a Scholar, an excellent Painter, Sculptor and Mechaniſt, and an excel- 


lent Architect, he was the firſt that indegvour'd the Explication of + 15 


in which he made #progreſs, much to the improvement of that 
order to which he ſurvey'd and meaſur d the remainders of Antiquity ; 


derſtood Perſpective alſo, and writ a Book on that Subject, which was not well 


underſtood by the Antients, nor much by the Moderns in his Time. But my 
ent 9 9 is chiefly about this Paſſage mention d in his Book De Ree/E4:- 
atoria, - d the laſt Day by Mr. Zridgman concerning Trajans Ship 
diſcover d in Albertis Time, which had lain ſunk in a Lake of Rah, which 
he calls 3 ever ſince the time of Trajan, which was near one hundr- 
ed Years after Chriſt, for he died in the Year ninty eight, which is now full 
ſixteeh Hundred Years ſince, and ſo was more than thirteen Hundred in the 
time of Alberti. The Paſſage is as follows. Leo Baptiſts Alberths De Ree/Ed:- 
oþcatoria. Pariſſis, 1512 8%. Libro V. e XII. — cot omnemreprobant quæ 
Hifi fragitis finden quericeſaque ſit,clavoſq,& ligulas ane prefernnt frrreis r Navi 
Trajani, per hos dies dum yſemus comment arer, ex lacu nemorenſi erutaæ, quo 
loci annos plus mille trecentos demerſa & deſtituta j acuerat, advert; JNAgeTIAM, 
& cupreſſum egregie duraſſe, in ea — —  duplrem ſuperextenſam & pice 
atra 3 rela ex lino adglut inarant, ſupraque id chart am plumbeam clavic ulis 
ane is coad (Lacus Nemorenſis) 4 x by buit Milles de Rome vers POrzent, 
il Happe lle 2 buy Lago di Nemi. What this Ship was, amd the Hiſtory 
of it, I have not-met with nor can I find any ſuch Lake as is call d Lacus Ne- 
morenſis, or Nenorenſi Lago, as Petras Laurns, in his Tranſlation of this Book 
into the Vulgar Italian renders it. Bartoli, who Tranſlated this Book into r- 
lian after Cains renders it Lage della Riccia. Pliny indeed mentions a Ship 
of Layzs,, which was purpoſely ſunk at Oftigygo found the Mole upon; but he 
could not ſay any thing of this, he dying aloft 20 Years before Trajen: time 
nor do I treat upon what occaſion it Was that caus d them to dig it out, not 
at what depth it was found, nor whether it were buried in the Ground, or 
were only funk into the Mud : If any have met with any further iaformation 
cog it in their Reading, I ſhould be glad to be informs concerning It. 
ofres ha writ his Book much about the ſame time that Alberti writ This, 
T1 t 1 might have met with account of it in him, it being ſome- 
what Analogous with his Relation of the Ship found in Switzerland, about the 
me time; but I do not find he hath. any mention of it. It ſeems 
e how either of theſe Ships ſhould come to be tranſported iato the places 
where they are faid to be found; but till we know the Hiltory we can at 
beſt but conjecture concerning them. There Are many 1 
ſhould have deſit d information of beſides thoſe which he has mention d, and 
tis very likely ſome of them may have deen taken notice of in ROI 
of its diſcovery, which I am inclin d to believe muſt be ſomew hat more at 
and more 2» .-+- which only hints two Remarka 
ecrtt 
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alt rhe een of Worms, which 


againſt 


faſty'4. by Braſs Nails to thePlapk; t! 
Seer that kind of thi 


ſeen a great variety, and all of it v regular: The Phumber will 
you *tis done by Caſting ing the a Ticking, but that I conceive will 
not make it ſo thin and even as 1 © hen | ing it 
after the manner of Gold-beating, which doth foliate it very en, 
tis commonly caſd Tz Foile, and 'tis ug for foiling Looking-glaſſes ; tis a 
mixture of Lead and, Tin, as is alſo the Tootenag of China, and poſſibly theirs 
93 Dean e Rowlers in the Mill I take to be much the 
better way; tis by ſomeſuch Engine they foliate Braſs and Copper in Germany, 
1 Fer een d bree rte with the Hammer, as Kettleg,and the thin Iron Plates 
7 Latton by beating many of them together at once, as they do alſo Leaf- gold, 
Fuller and Brals; but Aſidue ſomewhat thicker, is done by an Engine with 
Rowlers, as they flatten Wire for Threads; and ſo alſo is a fort of Sheet Braſs 
ſomewhat thicker :- Poſſibly both ways may be known and made uſe of in 
China, where they have many other curious Inventions which we have not 
et attain d, and tis not unlikely but that the Antient Romans might for this 
foliating of Lead, have fomewhat the ſame. ee eee. 
5heathingships Nos as to the uſe of it for Sheathing * I find the Spaniards make uſe 
with Lead of it at this time, and have done fo fora long time. This I find Sir Rich. 
Fuown 10 the Flawkins takes notice of inthe account of his Voyage ta the South Sea, Page 87, 
| Romans. Which ſee. ee Tx or ear, wm) as 
| Here we have an account of all the mou of Sheatbing of Ships he knew 
and his] nt. or Cenſure of them, which he juſt they are mult be left to 
; ha) 3 146 Men; however, I have been lately inform'd that the Spaniards 
make uſe of the ſame way ſtill for their Gallions, which tis not likely they 
would if they knew any way better; they had indeed another help to keep 
out the Water in cafe of any failure in the outward Plank, and that is the fil- 
| the Space between the Ribhs and Planks with a certfin ſort af Plaiſter 
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ſome Leaden Plates about the * 


- This Account, tho” in divers Particulars different from that of Albert yet 


ſtory, which neither for them 
„ 44 Author it was written, we are yet to ſeek of the 
true actount, Whic 3 may be much more than either of 
theſe, or boch af them pur 22 for that it is uſual in ſecond Hand Re- 

es of the 1 — | 


able; this therefore I n ht for in 4 

ography, I four a further Account 
which b of hare me: « knt of the true Author : Riceial?s Accodnt is is 
the thirty ninth of the Tenth Book, which whole Cha 
P td been much celebrated for their Magnitude, n. 

82. of other 1 Condſtions; among which, 
"of een as one very 3 — NN 1 
Narr eAneas Sylvins ,' ſuo tempore repertum in 
eee, ee. 20 Bitumine & 
atam,que per anos 1400. non computru- = 
bus, ac ils inciſuns erat Tiberis Nomen; Exiffi- 
in ea Cineres illius 2 fuiſſe. 
Thus we have found at length the Buſh where this Game is ſeated, and 
'whehece it is to be ſtarted if we will have it, and I have follow'd it by its ſcont 
and Foot-ſteps to its Seat; but in what part of the Volume of the Works of 
Sylvixe it is to be found I cannot yet diſcover, for his Tracts are many 
and make a bulky n together, which, whether it*contain all that he 
writ Iam ne peel] infor ; for he wrote very many particular 'FraQts, 
— eft ſome i and not read for the Preſs, 8 CH GeſFrr informs 
was the Man that, in Auguſt 1458, was made Pope, and who died in 
of 1464, fo that he poſſeſt the Chair fix Tear; within which time it 
Teems both theſe diſcoverics were made, (if at leaſt they were two differing 


AY for poſſibly they may be only two differing Relatzons of the ſame | 


mixtura oy terr . 
2 Siquidem * can 


the one noting 0 one ſort of Circumſtances, and the other, another. 

Icannot 1 well jud matter, till I find this . of Sylvins; how- 
. — what Ricciols makes to be only twelve Cubirs, Mr. 

Wit 2 — twelve — which is four times as much; and poſſihly this 
twelve Fathom or ſeycnty two Foot Fulgeſus might make one hundred Cubits, 
and yet all of them innocently without a deſign of impoſing on their Readers, 
from the Relations of others, and poſſibly from the failing ot 
to boot; for we find how rare a thing it is to find out the 
truth af a A2 Pag, the twas done but Yeſterday and almoſt at next Door, if 
are not made for the Circumſtances of the Relators, and the de- 
feds of every one's Memory and Comprehenſion ; which account it is 
that] Men wiſh that Relation concerning the Elephant lately found j in Ger. 
r e by the Colledge of Gatban wiede be inſerted into 'a Tran 
at we Tentzelixs, that Men might ſee bow much the Hu- 
 mour and 9 the Relators will diverſify the Relation, and confound 


the "Apprehenfon and Judgment of the Reader; and therefore I conceive it 
would not be amifs fe £0 24d to this laſt account the Sentiments of this — 


or ut ſeaſt of ſome of their Members, —_— the pe 
Dy — 19- be and examin'd by them; is no Bert Wy 
1 an the Word to give a ſutisfactory K to Poſteriry of this 

"Fatt thait this Courſe 7 for there cannot be made a good Hiſtory, either of 
thing; Natural or Artificial, without curious judicious and accurate Oſerva- 


and Pertinent and Critical — 2 — ol may be os thorough eX- 
ET 2 as a Geometric + fißeientl oe 


d er ſuch a Task. *Tis n wee eka bande i fic for ſuch 2 Buſi- 
and yet ſuch are n6 Bt hens 1 centre ie far ces We tone 
Pe ® beter — oe Obltevations made or ded to be-made by 


ang Tas, and poſſibly „ manger offeal 
| * 


. as 2 
thoſe ca dow fa, and 1 2 2 < | » 


wiſe ; a therefore that relate an 
both very in che Jibjet 
and.relating — Circumſtances of it; 
will be little enough of information t | him, 
making ions and Inferrences therefrom, 110 indse 
— to Mild any thing upen Foundations 7 5 

Accounts of this Nature, a Wri ter ot 
— or examining a Theory th will find a 
n and examination proper and fitted to his pr 
to — me Objection, or to give ſome further I 
moſt conſiderable part of © whale Experiment may 
Circumſtance, which not one of a thouſand would 
worth taking notice of, yet to him that knows what + 
that makes for or againſt his Theory which he is ing mill js 
it very conſiderable, and be ſure not to omit the Srativy 85 'T N 
of; and tis ſterous for any one to write an 

ts nn to the per- 


Rory without making and examining the 
fecting without making aking the Experiments himſelf, nay, with- 
out the repeati of Os 62 bts may ariſS@after the firſt. 2 
as he may need n upon them; nay, without 
whilſt e "that he may truſt, as little as may be, to be ons 
mory and Judgment. Thus in Anatomical urs and Obſervatio 
how many conſiderable Diſcoveries do we owe to ſuch repeated Tae 0 
mitted wholly, or ſcarce hinted at in may preceſiug; For every diſcover 
8 et of Doubts and Inquiries, as well as « new Ligh [ht Lot 
Sed etiam decies repetita pl „ 28 I have very 
ak 4 nay, I have found it abſolutely neceſſary, and — not 2 to 
e's ſome Spectator to apprehend the Conſequences, thereof: But this 
by the bye. Before I leave this Subject 1 cannot but r 4 
that ariſes from the variety of theſe Relations, and that is, w the 
Sheet Lead were uſed for the Sheathing of the outſides of the eo pure 
Water, or only for the Covering and Houſing of the Deck, as the Heer Wit- 
ſen makes it; nor know I how to ſolve it wichoot Sein 8 The Ori inal Relatio 
only I muſt not omĩt one Paſſage of Ricciol;, which 7e Pine the uſe 
Sheet Lead*@mewhat Analogous to Sheathi , and that; 's this deſcribing 
the Ship df Hieren, whoſe Architect was Ache media a, 3 
per 300 operarids ſex menſib us abſoluta, rime aſſerum ARTS 
My dopbt on this Paſſage is, w the Veſſel were ad bel 
in the Points of the Planks under the Sheet r whether the Plates of - 
r Pirching, the deſcrip- 
tion is at large in Atbenaus, which I have not by , and he, 4 had 
it from , Who writ a whole Book of 2 5 og Re : It ** 
in this Ship where Archimedes made uſe of his admira 
helical Pump, which he himſelf hath no where deſctib'd. | 
. The fmall number of Authors that have recorded ſo remarkable a a Phæno- 
menon as this, informs us how little curious the Worlg have been in the ij 
ter of Philoſophical Hiſtory, and thence how vain a thing it is to expect 
find every ſuchaccident as this to be Recorded, tho? very remarkable in. its 
ſelf; for if theſe Ships were differing, then they have each but one Quiginal 
Hiſtorian ; for all the other Authors that have ſince mention d them, ſeenitts © 
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© the outward Parts being dryd before the middle, when 
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e o is pA YFheaticat, and party Hiſtorical. 
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The Theorical Part, which is that 1 aim, ieee 0 Diſagutſe mne 
knowledge or Art, by which Directions argobtained 2 247. > 
ing a Veſſel from any one lace to any other, whereof we have the Situation 
Wen and all the material that have been talen notice of to 
uſually met with Journ yages — wi Parts; EA 10 N 
Sea oftentimes = pon. the Land, that the fartheſt way al 
times the neareſt er Nre cauſe of which, in Sea Voyages 
be ſeri either i the Ga to the Curxents and Tides ; 
more hereafter... Theory 
Sail or rr this ſhorteſt 4 Es nh 
Sta from one place to another, yet the intervenin 
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fore, that both axe 98 viz. Fi 
tuation of Places: An Seh, Atrue Hiſtory o the Conveniences/and 
 Inconveniences of paſſing by this or that Courſe.  .. - J 
For the firſt o ere for the knowing of the true: Situation: of Fi inowing 
Places to one another, it is req ite to underſtand. Firſt, the Figurei of: tlie he Simeon 
Body of the Earth: Aud, "Secoadly. The Magnitude: -Cong: e leer. 
gure of the Eapth ; there have, been very many, and thoſe wery difteruigrO- 
inions among che ancient Philoſc but whether their arte tri | 
related to us, or whether they e thoſe . Q- p 
pinions we are uncertain, be bg little is ſaid concerning hem. ef — Figure 
der is 2 to N ang it like 2 Column tho yet conſidering hia-akilin 7 ppeier 
Eur hg to be believed. Lengippus like a Cylinder en Drum be Amiens. 
5 * s top ordouble Cone, whoſe Foints were at the Poles as fome - 
3, bat at That be ſuppoſed it like A Diſn, hollowed in the middle, but 
ing towards the ges, that the Sea might not run over, of yehich Opini- 
on Heraclitus is alſo ſaid to be. Anaximenes a Empededcles are faid to have 
poſed it Bike a rows Table, or around Halo, being <= 44.40 bio BY | 
15 er or Column, t W ey 2 0 
e ler or A* bis Book Þy Celo, and Plargiob De a Phi- 
_ give an e Of this Opinion are moſt Men who are ignorant 
in . 4 and that becauſe the viible appearance, they. 
always have of the 2 * 2. large Plain covered with the Heavens as 
with a H phere, and becauſe rey lire Fa always bounded by the Sea, 
1 * n of that Sea was not known, it was ſuppoſed 
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Argent — Fables of the W Rees a even to this 
a >= chat have been n better informed, are Meas 
bare already metition'd of the fame Opinion; for this cauſe alſo it was, 
ut ey bf Ok, ch ee or the de thee World was Wa. 
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: | eh the Blyth that — up the Waters ted, as was 
ſpace, wherein the Air and Meteory were placed-----. This alſo was 
cbuntenanced by the viſible appearances both of the Earth and the 4 
and $ needs not much of Arguments to make it paſs with the Vulgar and 11- 
Winer: pact Gick ks hath ee ref co er and reaſon about᷑ theſe 
M Hence comes it, that even to this y, we may every where find 
People who retain as 'abfard Imaginations, and who ſtill look upon Antipo- 
des as impoſſible Ficions, and the Product on! y pf the Authority of Sea- 
men and Travellers to tell ſtrange os; nor bY it been only the n 
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of the Vulgar ind literate, | bite even of * of che Church, wh very Learned and 
Rixcellent Men, futh as were eq Fathers of the Church, who, from their 
wallt of this ſort of Knowledge, their miſunderſtanding ſome Texrs |, 


ran <4 
ſo 


oppor ſd che Opinion of the roundneſs of the 
is ſaid by Diogene 5, to be the fixſt 
e Earth to be a round Ball or ©” Glote, and ſeated in the 
middle of the World, and the firſt, that ſet out ot limited che habitable Parts 
of the World, and them dy the Frozen Zone on the one ſide, and 
the Torrid or = ogy Art other ſide, as is related of him by Ph 
Philoſophorum : This Man flourifhed in the N. 
e chat ie, at is, about five Hundred Years befbre Chr. But tho 
ro " an A e abs Ons, aud * 1 of Na- 
ture, o might receive Opinio yet we re-men- 
— of FR ck than this Opi is afiribed to Thales, who lived . 
bove a Hundred Years Tooner ; and If we " had nat glad defeftive in the 
| ſtory of antient Times, without doubt we ſhould have been informed that 
Aſtronomy and the Theory of the World, revived by Copernicus, was, long 
before Thales, well oh, and if 'fo, then the roundneſs of the Body of the 
— 3 not be's A 8 3 dee an Fe 055 2. learn- 
ed Age, beyond a Hiſtories now n G rot ius en 
us a Sin hl b 1 * $ * wh ol 
| in his Notes u or mentions, T (bon 
the tak of Babylon was: preſented by Ariffoile to 58 the Great) had 
ds fy which, ee Ne hain Ap. int Al 
of* 1909 Years, which, at to the common at, m 
Fears after the Flood, and ntly, i * 
carly fo well known, the Figure of the Earth could not be unknown; for 
Fer erer of Opinions ſome of the Philoſophers might have, who bad on- 
, ſome of the leſſer Bodies and Produdions of Nature which 
their reach, yet moſt certainly thoſe that were $killful in Aſtro- 
not be Ighorant of its Form, which we may ty enough 
prove fron#their aſſigning the 'Eelipfes of the Moon to be the ſhadow 
of the Earth; but n the Syſtem ee fo very anti- 
| cnt; wheel the Earthis ſuppoſed a Planer. 
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is now f LA by 
Fee oy 0 . ri mr — 25 
Way equa 
y the Model of 1. l ae bh 
Party or lacey of it are ſet” _ 1 
lobe, N the diſtan 


D ee * 19 2 7 


Y | - 


_ = dure ee — 
— oy Foay that it is" 
e which would make N off an 


plain of the N inoctial, whi 
and that the Re 
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Barth, which are ca 
. as 
ö with ſuch a motion; . muſt neceſ- 
* 6 — from t b. Gavitation of thoſe Bodies towards the Center, and 
| if; the power of Gravitation be every ways from the Center equally 
cing towards the Center, the parts of the Earth towards the X uinoctial 
have leſs Gravity than the parts of he Earth that hre nearer the Poles ; 
d conſequently there miiſt _" a Cone or Cylinder near the F qui- 
noQtial-to' coun — Horter wear Poles, and conſequently to keep the 
FF 
near t a on of the Sea 
poine. that & 1 Surface near the . which ma kes it of this Turnep or Bow! 
Againſt this, I fay, the greateſt ObjeQion is this, either the Perpen- 
dicular doth point dire ly to the Center of th&Barth; or ie doth n I "the 
. | It. be aſſerted that it points directly to! the Center of the Earth, then 
" Surface or the viſible Horizon would diſcover ſuch a vagiation from perſtet 
"I __  Sphiricalieſs by anobliquity af its plain to the Plumb Line, which —— would 
FF - FEY not be Perpendicular to it: —ͤ— I Anſwer, that this Obliquity valty being 
| but little, it would not caſily be diſcovered _ of the R 
the Air'ngar the Horizon, yet if it really be I grant it may with great 
care be — 4 ka —— i ——— 1 
rĩment y' great care made; as at promotitery of Land 
running Eaſtward or Weſtward into the Sea, here the Surface of the Sea or 
the Horizon therenf may be ſeen both io the North ahd to the South. But 
this I do not find has ever yet been obſerved as it ought u be; and therefore 
there may be ſuch an 
y, If it be aſſerted that if the Phumb-Line do not 
— this would be diſcagered by the · different account of 
"nd. Wk on: from — Leagues failed North and South, to — to a Degree, 
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Ig * — that —— would be really ſuch a difference, but yet I 
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Je  * meaſuves ofdifta accordingly , hich deed the ſecond necei- 
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r 9 £0 the cominon 2 that of Rot, Face, Fathom, 
*% 925 "ind Nile, Li OC Thi Ty; \ ach: rena! + 1.041.744 OS 19 
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with great exaaneſs of Inſtruments and great Skill ind Care in | 2 
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ration made between them, obtain the ſame thing as the other way, name 
the true diſtance between them, and conſ — the Magnitude or Semi- 
AMiameker of the Globe of the Earth; for inſtance, in the Bj gure, let Band 
C repreſent the tops of two very hi ch Hills diſtant ene other, 
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- Angles A, B, and C, you will eafily find the Sides AB; and ing 4 

0 — —ꝛ— from the Center of the Earth; and if the 
N be Sea, you. Wil efily obtain the ſide AE, which is the — 2 

the Globez or Spherical Surface of the yea, and conſequently the'true 


le of a Degree of a great Circle on the Sea, which, . tor phony 
2 thing . and thence alſo collaterally may It 
the ſeveral hetghts of thoſe. Hills B End oCabove cb — 4 the like. 73; wy bas 


- But this wart as the former, is alſo incumbr'd with"the*Refraftion,' or ra- its mccnueni- 
ther InfleQioh of the Air; O tha the Line BC is not a ſtraight Line, re. 

ut a crqokett or bended Line, and ſo thoſe places Hand CT are viſible — 3 
- other mach frtber thaitheFreall ä Ss 
B | . 


3 


U in vaig ſince th 2 
_ no dofo coals the trugh 
of the Angie that ce gt 3 
think of coming at © certain the ways | 
No that this ls n0d-Grerg beſides var my for e oh- 


| ferv'd, and Fubſiſh d at large in the "Year 1664, ler me acquaint 4 


- The St. 


what the French have lately taken notice of in their way of trying by ale | 
bey obſerv'q then, that Jn Ne} hack is © He a Day > appear'd 
Hazen, or Lerg-hns, oe 1 NE NG 8 rs 
appear d below it; and the ſume appeirag a Be 25 
Object before Sun · ſet appear'dbelow eee * 
appear in it or ab t; inſomuch, that in haf an dee e 
has been obſery * no leſs than three Minutes, which muſt needs cauſe 2 
great Error in the computation agni of a Degret, and con- 
— the Magnitude of , Earth; for if there be three or four Miles 
EA in the 6 ce of leſs than garter "of a Degree, it will amount ti an 
Error of 2 or ſixth oh,s ree in a whole Degree, und fo avaſt 


Errot-in the Compais of the The cauſe of Which appearances they 


conceive to be the Cold of the Night Ne Vapours, and © 
ing chem * rA the Barth, leaving the higher parts bf the 
oe. whey makes an Inflefttion of che Ray which4s 
— th of fuck differing denſity, and ſo the R. 


E Pe knien is the I yr, even then the Ray doth not paſs wit 


a conſidera le Refradtid vr Inflection; for which the give us 
of two Obſervations both m leat Noon Day, by Whic e 
only found therewas a Refraction, but that there was a con derable difference 


between ons Ba and another Day at Noon as to. their R To this 


3 — the Summer time, gt Noon, in a clear Day, they ob@rv'd the 


and NN. of the ſali Tower of 


from the WE ae To Tower of Neftre Dame at Pes, 


Montlebery to appear exadtiy in the 


Level or. Horizontal Line; but ſome Days after, at Noon alſo, obſerving the 


b top of Naſtre Dame Tower from the Foot & of the Tower of Aonele » they 


found it fo be 11'; 30” below the level; but comparing the meaſur d di - 
of thoſe two places, and examining from the meaſure of a Degree, fohnd the 
other way nameleſs by the Prependicular Stars, they found that therAngle 
2 2 13. 300. Which is to whole Minu 


plainly Le Shot exaCtneſs is to be expected 


that would be this way made ; 
c—_— . n — 


1 RS 


in the Ob — viade EXE = Hollanders 


1 
— tere the 


pproach near LA. 
fordireQing 1 y-ti more certainly than the moſt exact 
_ Czleſtial Obſeryations could do by the help of an uginfleted Ray, cſpggial- 
ly in Juch places as they have no ff gd 
And I doubt not that by; ſome Obſervations carefully made, che I- 
flections of the Air Way be reduc d to exactneſs enough, for ſeveral 
Terreſtrial Obſervations which may be of great uſe in t ice of - 
gation, tho” I very much doubt whether it will eyer be 


the meaſure of a Degree, and 
aſe that f chieflMatend of this diſcovery may 


ning the 


of a Ship at Sea by means hereof from a Land ſo xaiſed : way how I con- 
N may de effected is thus. Firſt, The deſcent of the true Level- line 
below the apparent Level-line, for ſeveral. diſtances, be known by Cal- 


_ calation, the true Level being a Circular Line upon &r er Superficies 
the Earth, and the apparent Lexel- line being a tangent Line, it will be eaſy 
enough from the knowledge of the Earths Semidiameter to find this Deſcent. 
Now thg Semidiameter of the Eafth from the moſt 

that have been yet made being 2092 
Feet of 5280, which is eur Statute E 
Level- line will be eaſily found by the 
ſcent below the Horizontal Line for any determinate,diſtance bei : 
che Semidiameter of the Earth, as the exceſs of theSecant of the diſtance a- 


in Navigation, Navigation always agcounting 
to de a. Mile, and three of thoſe Miles to be a - 


ing it to be a full fixtieth part 
cordingly ought to be the Meaſures a 
by the afortſaid Obſervations there bein 
in a whole Degree, there will be 60867, Feet in ¶ieth part thereof and 
therefore the meaſure of every ſuch Mile ought to bewiegounted r0x4 Bathom 
two Foot and , and conſequently a. League will be 18259, or 18260 Beet, 
or 3043 Fathom and two Foot; the Deſcent then for ſuch will be gs 
follows, for one ſuch Leaghe, 7, 976688 Feet, or to make uſe of round numbers 
eight Feet, at two Leagues diftance thirty two Foot, at three Leagues ſeven- 
ty two Foot, at four Leagues one hundred and thirty Foot; or if you will 


th thereof which is — Jake: Sc 
5 no lels/than'365 184 Egli Feet 


reckon by Minute Miles, then the deſcent of one Mile is 10} Inches almoſt, 
at two Miles will be three Foot and an half, at three Miles eight Boot, at 
four Miles fourteen Feet, or M eabout; at five twenty two and an 


„ at eight 
fifty fix Foot, at nine Miles ſeventy two Foot. Now the uſt a 
de hade of this knowledge I conceive to be this, that ben a Land is | 
proach'd by aſcending the Shore or Maſt with a ſinall PFexſpeRive Glaſs, 

the Surf of the Sea upon the Shore be diſcover'd by knowing the height of 

* the Eye, that ſo diſcovers it from the Surface oe the Water by > Sip, a 
much nearer and truer compute of the diſtance thereof can be than by 

isd : But this only here by the bye; becauſe hereafter 


any other way yet 
when I comg to ſpeak of that Subject, I ſhall mention ſeveral other feaſable 
here only mention it upon the account of the NN ra- 


PE = ſix Miles thirty two Foot at ſeven Miles forty four Foot 


ways of doing jt. I 
_— the Ae which 20 hail the accuracy af Obſervations de mpn- 
iure of a Degree, yet in ſuc ervations as theſe it may terre tech at 
leaſt till better and more accurate be made uſe ef. y . 


Theſe 


to reduce the Mile,we account by, to the meafure of a Degree found, acknunt- Me. 
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n eig of its Minna | 7 | mains. the! 
Nao fo mans Wan I eutMEvery Point or Part of the Surfite 


Win reſpett of any other; wer are 8 dot 
Bund that are afeful this pùrpb 


erkert cal Body, there is no one pdint _ 2 
EEE Surface thereat, that wy NN 1257 
zrical Body were of C Gl Aadays Bo old 4 
Aracteriſti 


impoſſible to find the Fine again, 
= — There is ſuppos por'd to be pg cue 
1 "of Paige. of it oe differs Lem Auf ei and th > ame be diſtinguiſha 
© | almeaſur'd from, and every point my he faid to be the middle of th Nö fe 
= Circumference ; and thence it is har the Peo Perez ofEvery Country and Place 
3 | have thought themſelves to he in the middle of the Birth. and all the Net 
bouring Ambient Countries to lie towards the Extrenfities. Which Opini- 
on Lane — and always will poſſeſs the Minds off ignorant People, till by 
«Hey are better inform'd ; for ſeeing an ęrtenſion of Tana 
or or ids — about them on every fide, ard ſeeing the Sky whelni'&oyer 
them like a Diſh or Hemiſphere, the middle of which ſeems to be juſt 5 Ber 
their Heads, and the Brims to touch the Earth and Seas ata great diſtiace, 
cannot without much thinking and conſidering (which few People Gate 
. eſpecially in matters which they think not of immediate concern) they 
a cannot chuſe but be 1 d on by the a nce to their Senſe, whichſeems 
_ ſo to ent it; and if fo at Land, much more does it appear ſo on the. Sea 
—_- - | wheng) is no ght of Land, when the Superficial Parts of the 5 el 
© - ce have no remaining viſible marks more than the Chryſtal Ball. On 
hh | the Land indeed, and in fight of Land there are many obvious helps to find 
1 and diſtinguiſh one place from another, and the Poſitions of one from all the 
4 other chat are viſible and acceſſible, as Hills, Vales, Mountains, Woods, r. 
3 But the Surfabe of the Sea wants all thoſe, and has nothing but a fluctuating 
= — Ins, which way ſotver you look *tis all alike, you know not 
A Feabe forwards or backwards, whether the Wind blows for you 
= I=- du, or the Current ſets you near to or further from your Port; 
=_ | 2 the Antients never durſt venture out of the {i 3 5 of 
4 — Land bur went along they being not then able to diffi e- 
ſpecially in — or oſs Weather, which way lay the Quartery of t ch 
or 92 And indeed before Aſtronomy was known, the very Quarters 
of the Wind were not Viſtinguiſh'd with reſpect to the Heavens, but only 
with reſpe& to the Countries from whence they ſeem'd to come. ThEnce we 
| find that they cad one Yulrurmw, another Phenicixs, a third Africus, Olym- 
3 din, Thracins,” Helleſpontiws, and the like, which were the Names of the Conn- | 
- tries from whence they ſeem'd to come. 
But the Diligence and Inquiſitiveneſs of ſucceeding Ages has furniſh'> us 
= | with better and more univerfal ways of diſtinguiſhing and naming the Quar- 
=_ | — 4 or the Azymuthes, or Diviſions of the Horizon, and Poſi- 
= - Parts of the 4 ce of the Earth, and not only fo, but of determi- 


ſtance 'of an ce from b fd upon this 
the © oy pla the y fixd ors 


I mall therefore i in the next place coilf der what means there are tighetto 
4 found and made g of for dividing, and diſtinguiſhing, and Aefining of the 
tbe Superficial Parti chis Globe of the Earth, fo as certainly to — auy one 

of « Sn Point of the Surface of it, from any other determin d whether End Or 
Sea; fox that there are no@wo Points of the whole Surface but that have me 

3 ways or other their diſtin& Characteriſtiks. 
—_— .. . _* Bhere& have been various ways invented of performb this Effect; thoſe 
= | _ that arethought of the beſt, and ſo apply'd at preſent to uſe, may be redu&'d 
= - into. (a Heads, and theſe are Cele ial” or Terreſtial, namely, ſome Re- 
—_—  - : Morſe: of of Czleſtial 2 or Situation, Subſtance, n 


=o 


. | 


* « 
” 
. n 2 
0 
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The Terreſtriat age her, 


18; 
or 1 Needle : Or, wr þ. dap 
8 known here 


Tee Celeſtial, eee ee e 
the tae laſt are more particular, and reſtrain'd only N 
foundings are to be found; for there be many places where there is no Bot- 
tom to be ſounded, and many others where no part of Land can be diſco- 
werd ; in which Caſes recourſes.muſt be had to the more general ways, by the 


Heavens, the Needle, the Courſe, and Diſtanice. 
The helps which the Heavens afford for diſtin places on n. 


of 
either are, 1f. Their Poſition in reſpeRt -of the = by Or, 2dly, Their 


Motion. By their Poſition they ſerve as h 
> * 3 and by their Motion they may, in times 


to jou the — ls 9 


which we live, and which ſeems 0 fix d and ſteadfaſt, is mov d round (like a en-. 
Globe which is commonly made to repreſent it) on an Ari, or an imaginary 
Line that paſles from fide to fide through the very Center thereof ; =; 2 
two Headed Top upon two imaginary Points, which ate Diametrically op- 
poſite to each other upon the gutface thereof; each Revolution of which is 
perform'd once in twenty four Hours from Welt to Eaſt, and thereby each 
part — the Earth, according to its Situation or Diſtance upon the Surface 
one or other of thoſe two Points, moves or is'mov'd in a Circle round 
the ſaid Axis greater or leſs, according to its diſtance from the neareſt of 
them; ſo that all the Parts that lie at equal, and the | diſtance from 
them both are mov d in the greateſt Circle of all the reſt.' By means hereof is 
diſcover'd, Firſt, The Poſitions of Places one to another, in reſpect of their 
Revolution; that is, the Azymuths or Quarters of the Horizon, or uſual 
Limit of the Heavens , for by means hereof the Czleſtial Bodies firſt begin 
r at one Quarter of - Horizon, and to croſs the Heavens over us, 


to appea 
and to Deſcend, and Set, and Diſappear on the other; whence the former is 


call'd hoy 4 part of the Heavens, and the other the ſetting part, and the 
een theſe two are calld the Mer and the Polar, 
which is ker viarth or Seat: and then an oe Lee fe 


d drawn between them either upon the Earth, gr in the Heavens, is 
Id the Meridian of that place where this Suppoſition is made. 4 
No that end of this North or South Line which goes towards that Quiar- 
ter of the Heaven where the Star is in the extreamity of the Tail of the lit- 
tle Bear, near which is the Polar Point in the Heavens, is calFd the 
and the other end is calfd the South. Now, one or the other of theſe is al- 
ways viſible both. at Land and Sea in all parts of the Globe in a clear Night; 
yer been diſcover of the Earth, either in the North or South, have not 
diſcov WE: 
North and South Line then is diſcoverable by means of the Heavels 
bay every point of the Surface of the Earth, and by means of that, the Poi- 
tion of Places with reſpec to them, is cafily known, and thence alſo all the 
other Quarters or Parts of the Horizon of any Place are yo; 
for a * 1 22 A Plain of the et 2 
cutting the er Line at rig t Angles, points cut in ot the Ho- 
xizon, the Raf and Weſt, 7 


Cecece 


Firſt, By their Poſition they help __ that this vaſt Globe on py their Poſiri- 


"Theſe wo Lines di 4-5 APE api prop 

FS are ſubdivided ings leſſer;Diviſjons. | "The Sex: 

m_— Bearlags, u _ . 

5 5 the i h that divid four Qnadrants in half are the hall Winds 

eg > namely, NE. SE. 0 W. - the eight Points in the middle of 

915 SN bg Eb N. W. öS. W. b N. and N. R. h N. 

bE. Ns) „ b. S. S. W. bW. -Theſe again they do ſubdivive into four 

n : tho” not in the Bearin of Lands and Iſlands. 

"Row thus far the Heavehs only ſerve for 2 — the Poſition of any 

= | Compaſs does in part diſcoyer, but not wholly without Rectification by the 
2 help of the Heavens, as I ſhall, in its proper place, explain. But this does 
= e 


TE — The nov eres 
e ſecond between the Kaſh and Sonth x the third 
and Ive. rar; the fourth between the Weſt ad North. dw each 
io SL parts, ſo hat the hole Horizon is. di 
eu call Points, berauſe they are pointed 
CES _ of thein taking notice in which gf 
blows Noſe ans che principal Points, . N. 6. 
Winds, viz. NNE. ENE.: ESE, SSE. SSW. W3W. 
ID a ern. and theſe being again ſub- 
halves make fixteen more, which are the by Winds, vi- N. b . 
| Poke in their Accounts caſt up,.or-protractiva of their Courſe. Aſtronoma- 
+ 8 the Circuit, af Horizon as they do all other, into Degrees, Mi- 
c. And ſo do Mariners in obſervations of Amplirades and Varia- 
Place whatſoever, with reſpe& to the bearing of thoſe Polar Points of the 
but now ,mention'd, but ſhew nut at all how far they are remav'd; or 
from either of thoſe Points. This alſo the Magnetical Needle or 
as to its determining the paſitive Point of this Place upon the Surface 
of this Globe, but by the account of the Gourfe Sail'd, tis knows goveey 
near which way. the lies, from whence the departure is made, 


which way the Counſelies to the Place bound to, Some further information 
Fan is rezisißte 2 the diftance from theſe Polar Pvinta, or 


imaginary Circle! ng the Globe, lying at equal diſtance be- 
tween 1 5 calſd the Fama lal-Lane, or more commonly the Line 0 
more her 


then dhe Heavens, afford an help for, namely, by their Poſition or 
ight above the Horizon, or the viſihle Limb of the Sky which ſeemeth to 
the Earth; but before 1 aol this 1 ſhall a little further explain the 


10 the Horizon. er 
— * 


orizon, or, s the Seamen call it, the Oriſon, be is the extream 
of the th edges of the Sea wiuch the Sky ſeems to touch, which, in clear Weather, is 
very *cafy to be ſeen in the Day-timne, like a black Line bounding the SKR 


Why be alſo ly enough diſco —— in. a very clear Star-light-di bt, 'oipe= 


22 


Maon is pretty well inlighten d, or in the time of the 
when as yet the Stars axe very viiible; but when the Air is thick 
BH bazy,; tha” the Sun, Moon, or — may be diiſcover d when they a 
=_ | way aboye it, yet the Horizon cannot be diſtioguiſh'd, but the Sea 
2 and. — op grodunlly ly mix with one another, ſo as no Obſervation Can they Se 
© err og e 8 
e is n or ac as 
105 — is nearer to, or higher from the level Surface of the Sea 
_ portions of which one to the other I hinted the laſt time, — com une. 
what farther explgin. _ 
e ſenſible Horizon Mathematically conſider d, is an imaginary Plain 
tone the Glade of the Earth or Sea in any Place or Point thereof, whiah 
is be onſder d; and this. Plaitisſuppos'd to be extended to the ' extmtn» 
the paiterſe every we; ſo that when any Star or Czleſtjal ; Body 
the & ue: of in the Plain thereof, it is 
and - cord appear in the Weſtern fide thereof, they are Setting; on g 
50 to the Copernican Hypotheſis, the Horizon i is an ima inary indefi- 
-— mw touching the Globe of the Earth at the place deſign'd, which, 


2190 T | together 


1 Me ies Fe nes 
e faid to be Riling, and when | 
ting, both which AGE cqually 


lative 7 
ch 01 af hag 5 82 
ele tg tothe * | 
rth ; which diſtince 


ly,” and in the Planets nearer 'to ps 
and nice Obſervation, ſometimes difco- 


a e Speculations more concern „* „than 
or Navigation, and therefore I ſhall ſay no more of them 1 ew a 
ther ſpeak of a third Hoylzon, which is a real and viſbt 


which Navigators call the Oriſon. 
The ſenfible Horizon, as it concerns Navigation, is tot a Plain, nor a 
Spherical, nor Conical Surface, but rather an imaginary Comverdical Surface 


touching the Spherical Surface of the Sea in a Circle; which Circle is yearer 


as the yt is lower or higher rais'd into the Air above the Surface of the Sex, 
and according as the infleQtive quality of the Air is leſs or greater; and from 
the nneeates that the diſtance thereof from the Eye is Jimin id d or au 


mented; does the imagi * Limits or Baſe of it, Which is 2 Circle in 


Heavins; deſcend lower and r below the Rational, or notjonally ſenſible 
Horizontal Line, or 1 Circle in the Heavens. This 1s a third Hori- 
zon differing from both the „and below them both in the 'Heave 8; Þ 


that to the Eaſtwards the Stars and Planets appear to have 
cal or Mariners Oriſon ſometime before they arrive at 'the Speculativeor 4 
tional Horizons, and in the Weſt they have paſ&'d the Noce 8 85 
ſome time before they touch or arrive at the Nautical and Viſihle 8 
that all thoſe Obſervations which are made at Sea, I 1 
Azymuths, or for diſcov the variation of the ON des, 
or the like, are every one of them and there abt to be a rcti- 
fying thereof made: For, Firſt, How much the faid Line bi: n 
the true Level or Tangent Line of the place, by ſo much leſs is the Ait 
of the Czleſtial Body taken from it, than what it is taken at; ae pk. 
tudes in an Obli aeSphere will thereby alſo be conſiderably augmented more 
than what they ſhould have been by the common Theory of the Sphere, Cal- 
culating as from a true Horizon; for all the Geometrical Rules that are 
concerning the Notional Horizons, are produc'd from the con * of 
the Globe, and of the Proprieties and Aſſections thereof, and of Plains eicher 
paſſing through the Center, or touching the ſuperficies, and from-the H 
theſis that the Rays of Light paſs in ſtraight Lines from the Crleftel 
to any Point, of the Surface of the Earth, in which they ſuppoſe the Eye of 
the Obſerver to be plac'd ; but becauſe the Eye is never known to be exattly 


'4 the" 


in the Superficies of the Surface of the but at fame h eit; 
therefore the viſible Orizon of the. , if the * 1 7 
would be a Conical Suri and not a plain; 

Eye is raisd the ſharper will be oe (pac: But (tc 

are not really xai bt. in-their paſl Rt 

the Atmolphere, but are by the In alen 6 the unequal ap op 925 pas 

0 f that Medium inflected into Curves, whoſe Concave fide is 5 

n e Superficies of every viſible Orizon. is not a 
To the Apex Wwkich is plac d. che Eye $4 1 9 

wa the Sea, S une ; a Circle upon 42 the Ceater of which da — | 
_ dicular below the Eye, and thereof is very near as much 7 IE 
of the Sea under the Eye, ie, nad hat 5 rater ck hep 175 
an the Earth is a leſſer Circle, not a greater Circle, ſo iis of f 


„ „ 
- p 
, *. e 


or farther off from the Rye, which is in the Apex of the Condeid, according © 


Conoeidical:Body, in the Heaven 3 = * Circle, ex itthe Rational 
Horizon, but a leſſer parall® Circle- below e 
below it, as the Eye is higher, elevated above . OF 'Ele:Beay aud 
as the inflective quality of the Air is . 8 ee e a7 
Wo if we it contder the Rays of Light as ſtraight Lines, we, hal 

es adapted to the ſivetal heights 


Now, 
Kind the Anglesof the ſeyeral-Conical Superfici 
of the Eye, as I have already mention'd, and thence the diſtattgerat;Qbjedts 
may be_ghel#d where they are diſcoverable ; but that which here men- 
tion it for is in order to find the true Situation of any place upon the Sea, in 
* of the two Polar Points where no Land is diſcoverable, which. ] 
next ſhew you is diſcoverable by the Heavens, by knowing the height of 
the Celeſtial Bodies above the true Plain of the Horizon, or as Navigators 
3 Line, they call the Oriſon. And I have been-ſamewhar 
the longer upon of the Oriſon, becauſe it ſeems ti be the 
Kats a. rap pete Cxzleſtial Obſervations that are made at Sea, and if 
that be then all the Obſervations. will be ſo too. It will there- 
fore be neceſſary to have the true Theory thereof, both for Latitudes and 
Amplitudes, or Azymuths I ſhall therefore add one Obſervation<oncerning 
the Mariners and fot conclude this preſent Diſcourſe. TS 
ene the  - . Obſervation then is this, That there are ſome Conſtitutions of the 
Looming of Air, near the Surface of the Sea, that do r 
Glering of the true Horizon or Level - line, and that is at ſuch times as the Sea is ſaid by the 
* Sea-men to Loom and Glare, as if it were Smooth d and Poliſh'd,, whereby | 
the Surface of the Sea ſeems to be lifted up above its own level Surface into 
the A re incompaſſing it: And this I have often taken ac eons 
as near as from what Obſervations. I was able to mas 
it to from a denſe, and, as it were, foggy cn 
ſpread upon the Surface of the Sea, not extending above ten or twelve Foot, 
or there about, above the ſame, and there terminating) in a kind of Level, 
the Air above it being rene clear and tranſparent, but this under Air 
having a Foggineſs or Hazineſs in it, nothing can can be ſeen through ĩt but on- 
ly what appears above it; ſo that at a diſtance (tho? nothing of it can be 
r at the Ship) ĩt appears to coaleſce with the very Sea, and the Sur- 
| of this. ſeems to be the Surface of the Water; ſo that by this means 
the Mariners Oriſon inſtead of being below the true Horizon, is really rais d 
above it; and conſequently Altitudes taken from that will be too low, and 
additions gught to be made to the Altitudes found, to bring them nearer to 
the true Horizon. Now, how to rectify this and the other INT of 
Oy e e ee * 
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W 7 orego : Diſcourſe, a 
have been propoſed for ea Bo =} oregon — al St and ard for Mea- 


fure, I thi deb. to inſert part 1 ut 1683 upon that 
8 TT ee fe 


sful 8 Jet —— the reſt of the Diſcourſe is As 


of 


new Stand- 


t I have farther to add, as tothe finding a wm Univerſal Stand- 
ard for Meaſure, is a Conceptlgg of my own, of a way differing from 
other way whatſoever that I hade er ken which, I conceive wy 
a Natural Standard for Weight and Meaſure at all t and in a 
and which, 1 conceive, will not be difficult to if trial 
made with convenient Care and*Accurateneſs; not that I pretend to diſ- 
cover any new Thing or Propriety which none have ever obſery'd before, no, 
tis that which all ſee and all know, and as trivial as the. pe pendulous vibrating 
_Morian, which, in Contempt, hath been calfd Swing'Swangs, tho' the Ap- 
4 ton and Uſe of it, Fong by Galile , hath ſince prov'd of ſuch excellent 
= and poſſibly this alſo which I "ſhalt mention may not be INTENT. to 


ky 5 a now mention. 3 


ard 
W 


© 
FT. — b 1 1 


12 8 6 +4 8 


o 8 power of Cong! 1 — | 
ſelves, when in Final . Bodies afl that. . KG 1 
and the of weight, the nearer they ebe , 


dulae f E, aid more diſſering the contam'd 
ing — more 22 the * of the contain'd Fon 
SphzricaF Figure, and there is one tin 2 of e 
which, in in ſore a. fa Medium, will make te Congtared 
_ flarted or  ovalFd ; ſo that the longer Diameter to | "ape a 
cx aſſign'd proportion ; for to take the-moſt e name 
| * to. 1. 1 conceive then, that this quantity being certainly and 
58 dein meaſur'd, will affor@ & natural ad þ * mea - 
ſure; for inſtance, let Quick ſilver perfectly dephra 
Water be the two Flui >; I fay, there 1s 128 quanti 
which, in ſuch Water will be form into an ovall'd — 
the Horizontal Diameter to the Þ 
Diameter I make a Primitive and Natural Standard of length, and the wel 
of this Body of Mercury fo ovalPd, I make the Primitive Sandard for W 
the ſame may be done with any other Fluid. 
This may be alſo done by purely refin'd Gold or Silver, whoſe <q may 
be found by the 17 portion of weight it beareth to Rain-water; for if a 
certain quantity of Go 
* horizontal Surface of a Stone, this will form itſelf into an Oval Body, 
2 3 Diameter to the Perpendicular, will be as 2. to 1. 
ae bes e of be "Gone with any other Metal beſides Gold, but only we 
2 r fo ſure of the parity and uamixedneſs of the Metal, as we may 
0 


It would be too long now to mention the various ways there may be. uſed 
for exactly finding, determining a es ring this Figure, hut 1 deſign aw 
| ome other time to entertain the Siet Pen the Experiment and Trial 

hich will make all *** 
He way « f at t 


8 5 14 
gure and Shape of ge 
ber the third, 1683. ard & follows. 
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lar all be as 2. oY is long 4 


deſcribed in * Paper, read _ 
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The kaonledge er of Nature and Aut !. is advanct by the FER of hich 
things, as ſerye agins or Organs, to make ſuch further Inquiſitions in 
either as the Natural Fete of Men, without ſuch aſſiſtances, are not able 
to ; and therefore how trivial and flight ſoever a ching! may ſeem he- 
fore the Uſe and Application thereof be known,” eſpecially to ſuch as have 
no occaſion or curiolity for. ſuch Inquiries, or who have not confider'd the 
Conſequencies that may be drawa therefrom, yet to ſuch as reallyghave, I 
doubt not but they will find Reaſonto think 3 valuable. Of this Nature 
were the little Globules of Glaſs apply d to the aſe of Microſcopes, from 
whence have ed moſt of thoſe curious Diſcoveries made b inqui- 
ſitive Mr. Lienwenhook, 1 could inſtance in the Pendulum, and ſeveral other 
ſuch Applications of things, in themſelves inconſiderable, to proper purpoſes, 
which have produc'd admirable Diſcoveries, which would hardly have been 
done without them; but that would be too tedious for ſuch an Afſembly, who 
are already well acquainted with them. 

That which I ſhall acquaint you with at preſent, i is an Experiment or Me- 5 


thod - rather, by which ſeveral very conſiderable Diſcoveries may be made * 1 
doth in Nature and Art. It is, in ſhort, a way of contracting a very conſi- Aus ler into 4 
derable quantity of the Rays of the Sun into a very ſmall — or Space, the dart Mm. 


ſmaller the better, from which they iſſuing again with great Brightneſs and 
— may be able, by the differing Refraction and Reflection which thoſe 
D d dddd Rays 


and e 
from that per- 
very pie Plaid, ' 


airy of or 92 


Id de melted and pour'd out upon a perfectly ſmooth 


F this Diſcourſe of exattly 3 the -Fi- 


non er i ery 


NT 


of the Body Wn between that. radiating Point, 
panded abies ia. ue in itſelf is very plain and ee, ane * 
tle differing from the way now commonly known, it being no mee 1 the 
fitly placing one ar two Convex Glaſſes againſt an hole Ft in che Shutter of 
the Window of aVUarkn'd Room, fo as that the Rays of the Sun may paß in 
the fame direftly and be collected into a Focus, and Mence a- 
he the Rom, ſo to as be caſt upon the Table afore- 


gain (pra "an. he itſelf, the” I cannot now exhibit, yet there are ſeyer- 
al of this n Society who have ſeen and been witneſſes of ſome of its 
Effefts. Tho” there are many more yet behiad which I ſhall hereafter ſhew, ſo 
ſoon #8'the-Sun comes in the Room I have fit for it. 

By this then I diſcover, various motions of the Medium or Air, not other- 
wiſe viable, as alſo the Emanation of Steams out of Bodies of ſeveral — 
not ↄtherwiſe viſible ; likewiſe ſeveral other Natural motions of tranſſ parent 

. that know of, to be ſeen. 

By plainly fee the matter of ayburnio Candle or. Lamp, which is 
diſfoly'd 1 1 2 mir d with the Air, to afcend from the ſame like a great 
Stream of Water running at the Tail of a Sluce or Bridge, why * alſo 
plainly illuſtrate the appearances of the Blaze of Comets. l 


Theſe are ſome of the uſes of it for yy of the Operations of N- 
ture. 


Next, for the uſes of it in Art ; it moſt reſpetts the Art of Painting and 
Statuary, as by this may be drawn the exact out Lines of any Bady that is to 
r to the Eye plac'd 
Body, 

part of 
in its Place and Magnitude. 
As - 
are whole and Iintire, or the Leaves, 


be deſcrib'd on a Plain, and theſe truly as they do a 
at convenient diſtance, as that of a Man's Head, ace, Hands, =— A 
in which it jo Oh Gra, In every Ne apps rs without the ſolid 
the Head, ead, Hand, or Body, is truly repgeſent | 
By this the out-lines of Birds, Shells, "Fiſhes may be taken: 
alſo Wie true ſhape r 
Flowers: Seeds, Cc. of Plants. 
Zy this the true out 


uſeful for Painters, or ſuch as would draw ſuch Delineations. 


which are very 
and a 


By the help of this, 


the Sphere, Di Dialling, Perſpective, andthe like. 


There are ſeveral other uſes that may be made of this Experiment or Me- 


thod; which I omit at preſe ent. 


at, 'rillI can exhibit again the Ex 


es of a Flower-pot, with all the variety of the 
- Poſtures of the Flowers that compoſe it, may Ir and drawn; all 


pair of Compaſſes, may be truly drawn all Pa- 
rabolas, H yperbolas, and Ellipſes, which are.of good uſe in projections of 


perim 
„ | — r this DE. that I might only ue up. the — 
Applications thereof, without ſpending your time in hearing the Cauſes 


/ 


* 


; Hh W 27 he me ich, ain 
Tt: e to the former Subjel of 3 en 
3 treated 4 nat well 
2 . ee. the thread of the Diſcoutſe; aud tbe moſt part of the 
| 2 Treatiſe es ri this being Lelfuves red in Riieat * 
eee. tirion of what had been befere [aid for the be 
a Ree of Sher = 19s; nor could they haue been onutted here wicbu 
a new Modelling and Epitomizing the whole, which made me . —5 treſpaſs upon 
the Reader's Patience, than attempt to Aber or Abridge any thin re $ the Author's 


Senſe ; and ined Trent iz mrs e than ad- 
vent rre upon ſuch an 


This treats firſt of the — and Generation of a Globula- 2 its Pro- 
prieties. Of the Circles of the Terreſtrial Globe. Of the Prime Of the 
Parallels, Whether the 1 reſpett the Earths Center. Of the Fatiation, 
and ms unfitneſs for finding the Longitude. ' O _— the Latitude 
and Longirude of Plates. © the Circles have into three hundred 
2 e, eee e Literati, A 
new Duodec:mal Progreſſton 5d. Several Maxim: dewn, and ſeveral s 
for finding « trus Mhridiag aud the Latitode. * 

| R. W. 


Have, i in ſome former Lectures in this place, explaig'd in general the Art 
of Navigation, ſhewing by what Helps and Methods, and from what 
\ Principles the Navigator may be able to direct his Courſe cheoggh the Ocean 
to the place deſign d, and at any time to be able to, know in what part of 
the Sea his Veſſel i is Sailing. 
For the performing of which I ſhew'd it general, that it was requiſite that ne de 
our Navigator „ Firſt, Be very well skilfd in Geography, or the true for «Nevigarer 
deſcription. of 1 the Earth and Sea, upon the Surface of which he is to make 
and compute his Courſe. And, Scondly, That he ſhould be very knowing 


in all thoſe Particulars,which may ſerve him for Marks or DireQtions to know 
and diſtinguiſh the Parts one — another. 


In order to underſtand the deſcription of the Earth more effeQually for this 
purpoſe; it will be requiſite to determine, | 


| Firſt, The Figure of Body of the Earth, and the ſeveral nn K 
belonging to that Figure, That BY we may the better be able to comprehend e , 
the difference between a curve and a plain Superficies, and what Lines will be 


uſeful to be drawn or ſuppos d on aa es ATI ve 
the better abſe to find and etermine, ** 


In the Second place, the Ma inde of this Body by known Mendes, 2. 
and to examine and prove the Ways and Methods of meaſuring the fame ; 
both ſuch as have been already either experimented or invented, and ſuch o- 
_ thers as may be thought of or tryd for the future; for upon a true know- 
ledge of theſe two are founded all the other Saperſtructures in this Art 


two cannot be truly and exactly obtain'd without a clear knowledge. * 


Thirdly, Of the motions of this Body, and what Effets are MODA pro- 
duc'd pertinent to this purpoſe, —— what Circular and other Lines are 
thereby deſign d, and ought to be underſtood on the Surface, of the Rarth- 

"The motions of this Body are either Total or Partial; the Total are, 
Firſt, Gravitation. Secondly, Magnetiſme. Thirdly „Rotation upon .its 
own Axis. Fourthly, ä — about the San . 2 Vi 
ly, Menſtrual, Cycloeidation or Undulation. Six 
Partial are either of the he Wa ater or Air ; of the Wal 25 Ee I The ge- 
neral motion of the Seid as, Firſt,  Curredts. Secondly, , The Tiles, or 27 
.*Rivers running into the Seas. of? the Air are either conſtant, i 


— 


8 


. - 


7 e fon 


* 222 — 


The uncertain Winds, and both of them either Moderate or Rxcefive:. all 
Which aught, as near as may be, to be brought to a Standard of Menſurati 
without Which all the Art we hitherto know or make uſe of, will not ſuficic 
ly inable us to keep a true Reckoning or Account of. the Ships war in 
or croſſing the Seas, or how we change our Situation Eaſtward g 
eſpecially in reſpe& of the fix d parts of the Earth; for * A. bes thing to 
meaſure our way through the Superficial Parts of the Body of 21 Water i in 
which we float, and another thing to know how t a part, n — 
at the bottom 8 


Point or Azymuth we have paſs d over the Eart 
the parts of the Harth at the bottom remaining fix'd and ſteady, ＋ the 


Waterof the Sea being carry d various ways, and with 2 * over 
the ſame, in ſeveral Aer of it. 


1 The diff Subſtances of which the Superficial Parts of this 
Body co alte, as of Ming. Water, Air, and the ſeveral Extents, Bounda- 
ries, 2 Qualities of each, and how poſited with reſpect to the Cæleſtial Bo- 
dies and proper Motions of the Earth ; that is, as to Longitude and Lati- 
tude, &c. for without the aſſiſtance of Czleſtial Obſervation, we have not as 
yet helps ſufficient to diſtinguiſh the Superficial Parts of the Earth one from 


another, at leaſt not — e Sea where there are no E to be diſ- 
cover d. 


Having already treated in the fore going Lectures of the ſeveral Opinions 
touching the true form of the Earth, I ſhall not now repeat any of them 
here, but proceed to ſhew ſeveral other Properties thereof neceſſary to be 
known, in order to the better underſtanding the Subject in Hand, The Arr of 
Navigation; and, in the firlt place, 
1 it, 48 tis Belle vd by moſt, tho prov'd by none, to be of a per- 
fect Giobular Figure, and conſequently the Surface of the Sea,. as. well 
as that ef the Land, to be Spherical, we will in the next place proceed to 
conſiter of the Proprieties of this Body, becauſe tis upon the Surface of 
this Body that all 'our Voyages and Menſurations are to be made and not 
upon a Plain; for tho' the level of the Sea doth, to a vulgs r Eye, ſeem to be 
4 * a Plain, and generally moſt common people do believe or ſuppoſe. it to be ſo, 


yet *tis paſt diſpute that it is Sphzroeidical, and has a Curviture anſwer- 
b able to the Curvity of the Superficies of the Earth, tho it be not ſo calily 
= found by the proſper of the naked Eye. 


The propert 


And that we may the better find out and examine the Properties thereof, 

| of — it will be fit to conſider, how a Spherical or Globular Figure is generated. I 

* „ ned not premiſe either Definition, Poſtulata or Axioms for this Explication, 

3 ö becayſe 0 much, as T have here occaſion to mention, will be eaſily enough un- 

. derſtocef without them, and common words of Expreſſion will de ſignificant 
and defin'd enough for this ** | | 


* 4 Spherical or Globular Su perficies may be conceiv d to be generated by 
2 the — ſion and whole Revobition of a Semiperiphery upon its Diameter; 
bela 17 may be conceivd, generated by a whole Revolution of - 
e upo Thamerer. , AS, let ACB. repreſent a Diameter biſect- 
nd oh "rhe Center fo. aud diſtance AC. Let ADB re preſent a 
2 IX. Fig. Semp tn; very Point of Which is 185 ally diſtant from the Crater C3 


— 3 Fexiphery to be revold d round upon the Diameter AB 
Petiphery ſhall deſcribe a Globular or Spherical Super- 

= EY KC. 

ter 


of. hich Superficies. ſhall be equally diſtant from the Cen- 
8. + 88 phe; ph Sphzrical Superficies is deſcrib'd by the Rotation of the 
7 ADB. "one. Point of it cau be further from, or nearer. to the 
than any one Point of the Semiperiphery ADB; but every Point 
ery ADB i is eq 2 diſtant from the Center C; therefore e- 

bt The 0 Whole Spherical Surface ſo generated, is equally diſtant 
ſtance i IS aw * dane Semidla COT of 1 
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Body and Sphaxical Surg "oth, follow as 
the ee and — — 
the demon tration of them, will be ſuffcient at 
Preſent er the 2 — Diviſions and imayinary Circular” Lines 
a have been made ue 5 phers, for the better Deter n, Limi- 
tation and Diviſion of the Supertcial pare parts of this great Globe of the Earth 3 
as for the other kinds of Ling are not Circular but Sphemhelical fot 
1 br Magnetil ines; thoſe 1 ſhall hereafter arc in 
I thoſe 2 "which ve Pry to 


Globous Body of the Barth | 
* — is SphzricaF — Smooth, and 
*. deferitf4 the various parts of the SuptMMicies 
Form, Pofttion, Mag nitude and Variety one to 
1 the =_—_ do one with another; and therein 
have taken fotue oF the rs Sr Magnitude and Boundaries of al 
Lands, and Continents, iſlands. Penin ulas, Mthmus's, Promontories, Moun- 
tains, Plains, Deſerts, and other remarkable differences, as are knoyrn, of the 
pars of the arch which üppesr above the Water; as alſo of all a ne 
daries and Extents of Oceans, Seas, Gulphs, Bays, Channels, Strei 


_ planation for the e\ 


zur er 
fice of that the. 
{bearing fue 
kd i the al 


Lakes, Ri and the like; where the Water covereth the Face o 

Earth; as the s hithertd made, can furniſh them with Fg 
* "x Ts Bu they Have delineated and deſcribd apog à Glo- 
bous e what Ihefs ill they are able; and tho 77 Whiceive 
it to be far from that fulttefs, exa und truth of Repreſentation chat is 
to be wilk's; = denen what is now known and deſeribd, with what 
e e ſhalt find more than a new World has been 


* the yery World irſelf; * 


n the” Sic or Magnitude che 
when thi of I nd 
9. "very one”) Hev'd his to he the 
at the utmoſt Limits of it, which 
N 4 een, wee the into which the Sun, Moon and 
5. Set, and which they aſtended again when 
Thing ſeem u no more than what a 
ST Ferie time, able to overrun and vanquiſh. f 
* e, Yow Men ffom firch a ſtate of — x 
S$itainty of Knowledge, as the World bas at preſem 
2 the Barth was atoung or globalar Bo- 
Acteries char de fäferm us; but wefitſt met with it a- 


64t-"Wril6ſophers/of the 2 who, 8. prodpble, 


rot che <tr e 
their Arps cmmcto fad and de. te ace 25 * 
n. T | a 


Mende coat 3 


orte 


. 


us f their diſcovery of the tic Ferber the the- 
BPthoſe that the Wagnitude of it hath been, and 
ere being ſo many unanſwerable Objettions ag iuſt 
all the other ways S n ractica te 
E tolerable degree of certainty. „ 
Celeſtial , "ns ble, were the Marks that Sided th them to 
ficient. for this purpoſe, herber were 
pposd "to Rand Kull and 
the} iet d on as fix d and immoveable as to the Piur- 
nal Nisaerf nad the Bach ſets a e 
| Fe. e 
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. — * 
Opin ion the A 
of — mary . was it ſuppoas d 2 | 
4 90 geiſh Nature, 28 not to mov aut of its 
they the whole Univerſe, which was ſo many Millions of — | 
of times bigger and more noble, was to whirle about it — * in- 
credible Velocity, and all to walt and adminiſter to its; which yet at the fame 
time was ſlid to be damm d to the worſt of places (as it was accbunted) the 
Enter of the whole Creation, where it was d to he made >. "oth 2 Vve- 
Were Droſs of the'Chaos, to which all the vile 'and 1 


r 1 


maintain t 


. — the 
depriv's of their greateſt Powers the 
of the Univerſe : Firſt, For their Powers they were rarifyd al- 
moſt to be no Bodies, and ſuppos d more light and than Air ieſelf ; 
and next they were wholly deprivd of the Power of Motion, fo'as to be 
br to de ca ry about by cri Orbs, in which they were ſup 

e — 


moſt glorious 88 Bodies were 
beſt 


P- 
bable, he whole Expanſum 
mantine Hardneſs and Tranſparency, and 1 — 
within Orbs Concentrical, Excentrical, 
with theſe qualities of Hardneſs and Tranſpa 
_ Subſtance that filfd the Ethereal ſpace fo grea 
Orbs could paſs by each other without loakng any 
rubbing, and Aach an impenetrabili 25 not to wear out or waſt each other 8 
Grinding or Fretting; and yet to heighten the wonder they were to 
be Sonorous and Teniek, and to bur. 4e all the Maſick beben in ch World, 
'by the oben to Melody of the Symphonick Spheres; which Harmony 
yet was ſo ſublime as not to be heard or underſtood by any but ſuch-as were 
gone out of themſelves and had left thoſe Corporeal Senſes; which other Mor- 
tals here make uſe of, behind them, and were tranſported into an of 
- Contemplation and Attention. By this contrivance the Univerſe in 
made ſolid and impenetrable, except only what ſpace was left belq che on- 
cave part of the Moon's Orbe, which r the ine u the 
| Walls of this Priſon to which the Barth was emned, — fra 
Terreſtial Matter could i, nor any Earthly Power reach = 
deed could they reach fo E. deen uſe chis — 4 a 
very thick Coat of the —4— of Fire which to conſumi dd 
diſperſe all that which riſing from the Earth, or inferior Regions of — 
ſnould to invade and penetrate the Heavens. Thence Comets or 
Blazing Stars were ſupposd Sublunary and Aereal Meteors, and to-bekindÞd 
Je hang Guardian Element of the Fire, and by that to be variouſly throwwfitvm 
ce to like other Meteors and falling Stars, ri their ill influence 
back again to the Earth from whence they were ſent ; r like Squibbs and 
Powder-Serpents drove to and fro by the blaze of their oπỹn Tail. Thus 
former Artificers con the Heavens into —— and ſu 
themſelves to have eſtabliſi d their Machinations by Suppoſitio hag a hl 
* 85 


them from the fear of Diſcovery or Contradiction 8. da 

- muſe the World with their Hypotheſes. But later A 

accurate Obſervations, that Comets did pervade all thoſe — — 
had filfd up, began to diſcover. their Fictions to be groundleſd, audfoar af 
ter found 'out a much more probable Solution of all the Hurnomens of the 
Heavens, by placing the Sun in the Center of the la Syſteme, and 
inſtead of whirling round the Heavens onee in twenty four Hours, they uus 
or believ'd at that the Body of the Earth itſelf turning round upon du 
of its Diameters as an Axis,” causd all thoſe appearances of. change, which 
formerly afcrib'd to the motions of * 


of herine | 


of St. Nicholas one of the Iflands of 


tween the 


Al the Pee, Mobile 


— afts 


Suppoſition we will, as to what principally concerns the e 
gitude and 
We 


Latitude in Geography, it will come much to the Ne 
then that the Earth is, a found t wy 
Body, and ſuppos d to be mov'd round upon 15 Points in its Sur- 
an imaginary r hat it makes a whole 
to the ſame Poſition a the Plain through the Sun 
once in twenty four Hours thereby 2 
imagi Plain paſſi the Center of the Sun and the two Polar 
Points of this motion, is Plain will deſcribe upon the Surface of, the Earth, 
every moment that-it moves a great Circle, and ſo in a Revolution infinite 
of great Circles paſhag the Polar Points and dividing'the whole Sur- 
face of the Earth into a Morning and Afternoon half; the Morning half will 
be that which is movin genres — Sun, and the Evening balf that which is 
moving from it : great Circles are calPd.Meridians, becauſe when a- 
riy Pointof the Surface o fthe Earth comes by its motion into this Plain, the 
2 the Meridian of that place, and are ufually drawn in Lines upon the 
lobe which is made to repreſent the Earth; but becauſe to draw them all 
y cover the Surface of the Globe, there being no moment paſ- 
— — — an alteration of it in reſpec 2 the "Superficial Farts of the Earth, 
therefore on ſmaller Globes they uſnall w but twelve of them, which 5 
vides the whole Surface into twenty — 4 ＋— parts anſwerable to the Hours of 
the Day and Night, but in greater e Globes the they treble that number anſwer- 
able to every third part of an Hour or twenty Minutes of time. 
And becauſe theſe imaginary Circles alter every moment, ard all have the 
ſame reſpect to the Heavens, ſo that from thence there is no reaſon why 
they ſhould not be drawn over ſome places as well as others, that there 
might be a pn where to begin to number them ; there hath been ſever- 


al attempts or profers by ſeveral Authors to place under that which they call 
their firſt or Meridian, this or that remarkable place of the Earth. 
Pralomy accounted his firſt Meridian from one Degree Weſt of the Weſter- 


— lhe ariel and thence aceounted his itude or 
arriv d'to the Eaſter- moſt Border of China, ſup- 
wn + mi compris'dall the Habitable part of the World: 
Upamthe er diſcoveries Gietof late times of Lands more to the Weſtward 
8 ſome have taken the Meridian paſſing through the Iſland 
Cape Ferd. And 22 has choſen for 
n that which paſſes through the lſland of St. Fago ; but Ger- 
plac'd his firſt Meridian over the Iſland of © Arvo, one of 

bdoecauſe at that time the Ma 1 Needle or Compaſs had no 
van From the true Meridian Line in that place, which he therefore 
would be a very good mark to find it again in ſucceeding Ages: Bur 
are other Meridians in which the Compaſs has no variation, ſo it 
has been fince his time found” that there is a variation of the vatiation of the 
Needle; and tho the Needle then varied here at London to the 
rard, yet ſince that time, viz. about thirty Years ſince, it had no varia- 
tion here at Londox, and is now very conſiderably gone towaxds the Weſt. 
Some others have made the firſt Meridian that which-paſs'd by the moſt Eaſt- 
22 Braſile; Arnolds, and Wendelinus ha ve choſen the Iſland of St. 
their firſt Meridian ; and Jodoc us Hondine has taken the ſame in 
making it paſs through Iceland; Robert 
1 at the iſland of Pico one of the Azores ; but Gulichmas Blaw, and 
of the Dusch Mapp makers, begin their reckoning from the Pike of 
The French Geographers, by order of Lems the 3 XIIlch. in the Year 
634, placd their firſt Meridian to paſs through the Iſland of Ferro one of 
the d Canaries, as is teſtify'd by, Brietizs in his Parallel between the ares 
and Modern Geography, much the fame with that of N 

prime Meridian was conſtituted by Pope Alexander the firſt, as a 
* and Portugueſe Diviſion or ſt of the World, and Naar 
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eory thereof, and furniſhes it with Inſtruments and Tables 


fitted to find the Longitude thereby. Much about the s 
\ mall Tract | 
of Navigation, + xdor eee 
itude by the help of the variation of the Needle, and A the 
Hypotheſis that the Earth was one great roumd Load - Rae An _ » Poles 
thereof were at a certain diſtance "the Poles" of the World, of thoft of 
the diurnal Motion; that there were, as it were, proper Magne Neri- 
dians, and a Magnetical Zquator and Parallels correſponding, all which 
bore the ſame reſpects to the Magnetical Poles, that the Meri qua- 


tor, and Parallels of the diurnal Motion did to the Poles af the Woxid; and 
thence he ſhews a way how to find the Longitude of any place by Sea or 
Land, in the Day or Night. But later Obſeryations have that 
Magnetical Variation varies, tho” yet the parts of the Harth da abt em 
al! to have alter'd their Poſition ; this was found by Mri Fuffer and others:in 
the Year 1635. 41 | : 18 f 9-45 10-68 T5413 10 „ Neo. 
Here:#f01 Mr. Bend makes a ſuppoſition, that theſe 5 Poles 
were in the Air, not in the Earth, and ont of the Pales. of the World at 4 
certain diſtance from them, and that they were two, one North and an- 
other South ; that the Magnetical Axis crqſ d the other Axis in the Ceiiter, 
but that the Poles. made a Revolution about, the Poles, of the Earth in à cer- 
tain period of Time, but that at the ſame time all over the World the Needles 
re ſpected theſe Poles bath by variation and, dipping ;: by this he ſupposd the 
Longitnde might be found in the ſame manner as Lintom and Nautoniier had A 
before ſuppos d; but by comparing ſeveral Obſervatieng together it is found | . 
that this Theory will not hold neither. And the ingenigus Mr. Haley has Four Magneti 
examin'd and compar'd Obſervations fa, far, that he judges it reaſonable to © Toles. 
admit four Magaetical Poles in the Earth, two of which are near the South, 
and two others near the North Pole, by. which he finds the mbb accurate 
Obſervations of variation will be ſoly'd very rationally. - PREZ 
Theſe Inſtancey I mention to ſhew thay tho the Suppaũtion of Dr. Giiberr 
were very ingenious, and ſeem'd very rational, and in y chings agreed 
with the Phenomena of the terrella or round ELvad-ſtene ; yet was it not a 
ſufficient Argmment for all others to deſiſt from inquiringfarther,and exainin- 
ing whether upon trial all the Phznomena would anfiver to the Theory, and 
whether it would always remain the. ſame that he in his time did find it 5 
for things of this Nature being fo far remoy'd from common and vulgar Ob- 
ſervation, and the very Maxims and Grounds of them being taken up upon 
I know not whoſe, Credit, I conceive, it might be worth inquiry by Experi- 
ment to examine whether they be really ſo or not, how generally ſoever they 
be believ'd or conſented to; for till that be ſitively prav'd (by certain Ob- 
fexvations, there may be good Reaſon to helitate upon the Reception of any 
Hypotheſis how plauſible ſoever it may . - Bus. 6 vg Ha 
This I mention on the occaſion of conſidering of 
Earth, and of the pointing of the Perpendiculars to the very Central and 
middle Point thereof; which, tho” it be generally taken for granted, and ve- 
ry agreeable to the general Phznomena, yet I think there are very - Ar- 
guments may be produc'd that may make the thing queſtionable, Ido 
not find that there has ever yet been made any Obſervations or Trials ac- 
curate. enough to determine poſitively whether it be certainly ſo, or other- 
wiſe. Tis true, that it is certainly near enough to that Figure of a Globe, 
that the common Obſervations and accounts of Seamen cannot di 
and therefore as to that uſe, and fo far as the accurateneſs of that Ar: 
hitherto practis d, it can make no ſenſible difference; but yet if that Art be 
carry'd to a much higher degree of Perfection, as tis not 1 but that 
it may, it may be very conſiderable in that particular alſo: But till that be 
done we will be contented to agree to the common receiv'd Opinion, and con- 
ſider of it as of a Globe perfectly round, at leaſt as to the Surface of the © 
cean, that part which is of principal conſideration in the buſineſs of Navi 
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; hive indeavonPd to ooh us an thereof, have rather made us 


more jr con of their and our owalgnorarce and Inability to do any thing 


Spiritual; but what either of them 
gnerical — or . or Magnetick 
irit, or Gang come to inquire. 
t is meant, | 
y *tis fo, becauſe it is ſo ; the ne hag of which I conceive 
ta be, that Men are uſually very impatient of the Labour of examining and 
„and of going the long and tedious way of coming to a certainty of 
dee by iments, wherein the progreſs is. very flow, and, as it 
: we _— 3 but affect rather to leap into a Theory at once, and make 


heſis upon ſome few Obſervations they have met with, 


theſis — have cently 122 upon that pleaſes, them, to which wit 


make every caſt to run; as it were, directly, 8 
1 than they will indure the trou le of far- 
minations bl ſtrict 2 . FT 4 are 
1 that may ſerve to amuſe. 


and South 8 Ne not of the Barth, but of the Heavens, 
1 that wherein the vertue did lie. In proceſs of 


time i da verd. that this vertue was not in the Heavens, but 
in the That the Magnetical Needle, had, in ſome parts of the 
I | conſiderable variation from the Meridian of the place, the North 


g in this part — 1 the Eaſt, in that towards the Weſt, in 
Pe but chat this variation was fix d and per- 

ſaid ſome, for that there were to be 
— Rocks or Mountains of Load-ſtones, which at- 
end of the Needle to * parts of the World. 

time, alſo vailiſh'd as ap _ lous, and por anſwer- 
ſequenees that muſt have from it. Inſtead of which 
another. cauſe is introduc'd for the variation, * that is the' great Conti- 
nents that lie either on this or that Hand, and the grezt Sea that lies on the 


other: Hence it was ſupposd that Variations woulg be found. a — 5 
gular, and the ſame in the ſame place at all times, xs: e 


greater attraction from the parts of the Earth; which we more 2 
aad elevated, and which were not likely to be alter'd b time? at leaſt, nor 
enough to make a ſenſible variation of the variation. This was Dr. Gilbert, 
Hut in proceſs of Time this was, by Mr. Gillibrand of this Calledge, and ſome 
others, found to alter, and there was found a variation of the” variation-of 
ou Ma Needle in the fame place, and that not verify d in one, but 

Sof places. This overthrew all the formet 'Hyporheſes, and 
— to ſeek a new one; Mr Bond, and Mr. Phi and fome' other 
ve been hammering at a new [ypotheſis, wherein hey mi me .Magne- 
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tick Axis of the Earth to have a Conical motion about the Axis of the di- 
urnal Revolution: Which Conical motion they ſuppoſe to be d in 
a certain number of Years; ſo that at length the Polar Points of the Ma 
netick yertue after they have revolv'd a periodick- Circle, return from 
ſame Point from which they did begin. Others have taken other Hypothe- 
ſes, and rais'd other Concluſions and C from them; bur {till af- 
ter all we are yet to ſeek whether this niotion of the Magnetick Polar Points 
be in ſtraight Line, or in a Curve as in a Circle, Ellipſe, or ſome'other more 
irregular Figure; whether it move round the diurnal Pole or ſome other 
Point; whether it move Eaſtward or Weſtward ; whether it move nearer or 
farther off from the Pole; whether it move quicker at one time than another; 
whether it will return or continually proceed; whether there are only two 
or more Magnetical Poles; whether the Magnetical Axis of one, or Axes, if 
there are more than one, paſs through the Center of the Globe, or beſides 
it, and if more, whether parallel to each other, or Oblique; and whether one 
only hath a motion or whether both; whether theſe motions keep the ſameVe- 
locĩties n many qther the like Queries might be made; I could 
add a hundred, of which we are ſtill to ſeek, and cannot give a poſitive. an- 
ſwer, becauſe there are not yet materials enough of Obſervations to build a 
certain Theory upon; and the Obſervations that have been hitherto made 
have been fo groſs and imperfect, that little of certainty can be concluded 
from them, and therefore ſach Obſervations can only be re&ify'd by Time, 
by reaſon that the Degrees and Steps of this progreſſive motion are ſo far 
undefin'd, that ſome Years muſt be ſtay'd before the alterations that -are 
made in the interim in the motion can be made ſenſible, and when fenfible, 
they are very imperfectly defin'd. Hence, I ſuppoſe; it may have proceeded, 
that we have lately heard'of ſome ſuch Magnetical Obſervations as have 
ſeem'd to prove a ſtation of that motion, and ſome others of a differing Na- 
ture, which, in probability, have proceeded from ſome imperfeftion in the 
Obſervation. * Wl TA! ni 
For if we conſider the Nature of ſuch Obſervations, how many Requiſites 
there are neceſſary to make any one as it ought to be, we ſhall quickly find 
that our ſtore of fit materials to work upon will be exceedingly ſmall ; and 
that upon examining into or querying upon ſuch Obſervations as we meet 
with, we ſhall be apt to throw by and neglect as uſeleſs the greateſt part: 
for there are but a very few in the World that are fit and able to make ſuch 
Obſervations, or that know what is Pertinent and what Impertinent : Fewet 
there are that will be at the trouble of doing what they know fit, and tho” 
Skill, and Will be joyn'd, yet it Inſtruments and other aſſiſtances are wanting, 
they will come ſhort of Perfection. Þ 15-13. YE. Dov! 
As tho? an Obſerver knows how to find the true meridian of the place, 
how to place his Needle, what inconveniences to look after for preventing 
(as the removing of all ſych Magnetical or Chalibeate: Bodies as influence 
the Needle) how to obſerve the Angle the Needle makes with the Meridian 
Line, and the like; yet if he wants fitting Inſtruments, whether Mathema- 
tical or Magnetical, to do theſe Requiſites and convenient Aſſiſtances, and 
a ſufficient ſtock of Perſeverance and Induſtry to proſecute the trials to the 
utmoſt/exaAneſs, the effect will be imperfect, whatever is look d after beyond 
that exaQneſs : For inſtance, after all other Requiſites are found, if there be 
wanting ſuch a Needle as will certainly diſtinguiſh to the ſixth part of a De- 
gree, any ſuch Obſervations are wholly uſeleſs in ſuch Inquiries where 
a much greater accurateneſs is requir'd ; and for the making them ſipnificant, 
there is no other way but ſtaying a ſufficient number of Years, and the 
courſer the Obſervations be, the greater number of Years are requiſite to 
make them equally uſeful ; and even then they are altogether" uſeleſs for 
anſwering many other Queries ; as if it ſhould be queried, whether the pro- 
greſs for that whole interval have been equal or unequal, and if unequal, 
what thoſe Degrees have been and at what times, whether in differing Years, 
| ordiffcring parts of the ſame Lear? &c. 3 #305 
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2 the 4 the firſt, 258 9 be under food — AN 


er — 


Body of it, or the — Mobile — mov d round once in twenty 
or the time of a natural Day, which are calfd Meridians. 


And, Secondly, All thoſe Circular Lines, which may be fi 


uppos d to be de- 
ſcribd by all the Points of any one ſuch Meridian, turn'd round 
upon the faid Globe, d to 


nd ſtill; or by the converſion of the 
Globe upon its Poles, the Meridian being fuppor'd to ſtand fill, the eſſect 

the ſame in both caſes as to this particular. Theſe Lines or 
calfd Parallels, either becauſe they are all parallel to one another, or ra- 
zer becauſe al the leſſer of them are parallel to the middlemoſt and great 


4; 


11 0 


5 
; 


' Theſe two farts of Genie ere the principal made ufe of in the Deſcripei- 
aſe of cede. « Geography, Aſtronomy. or Narigtion are rede theſe a 

in or Navigation are a4- 
lone ſerving to —— and "Situation of the everal parts of the 
Earth tu to one 


—— and to determine the poſitive Point er Spot 


the 
Globe, every real place 


upon the Surface of the Barth cught ro 


have, and Fice:Ferſe any place ſituated on the Globe may be found upon the 
Earth: Song mans k d by met, that it is al- 
ways — the fame place upon the Superficies of the Earth be- 
ing oace — hog as to ĩts Longitude and Latitude, ſhall remain 


ame: both in reſpe& of the one and the ther Po "As 


I red and 12 and ſo poſited on the Globe, it is — that 


„ remain and continue © Athens 22 
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Degree, then 


Een Ya: 


A Needle is fix'd at right Angles upon a very lig ht and dreicht Axis of 


upon which the 


Grcles 


P or moſt commonly be. Sa- 


| without any Variation or Deviation from the ſaifie, whatever Devidtlhh or 


2E 0 
Duet ein 


Variation doth "happen in the Celeſtial Bodies without it; This, Ply. 
not by all; for there have been, and there now are one,” as part | 


Mon rre Pertie, who have not only ſuppos' d, but pofrtively alle N Ar YA 
that theſealſo have a Variation, and that after a Fetal both ch Tgs le 
and Longitude of many places, the Surface of the Barth; hrs Rm © 
fible change and difference; and to confirm this he bath eompar'd many Ob- 75 
ſervations Recorded by the Antients, of the Latitude of divers — Jos 
particularly thoſe of Paris, Rome, and ſome 'othereemigent wi Tater 
and modern Obſervations of the Latitudes of the ſame plates 3 whereby "th 72; farin. 
found, that there are very conſiderable differences them, which "UE of places va- 
aſtribes to the variation of the Poles of the Earth: Certain it is, that la-. 

ter rr op Latitudes of ſeveral very eminent” places of 

the World do very much differ from thoſe that were aſſign'd them by the An- 
tients; as particularly that of the famous Accademy of Greete Athens; whoſe 
preſent Latitude is found to differ almoſt two whole from what 
was formerly afſign'd to it, as I have been inform'd by the Augenious àn 
d Traveller Mr. Francis Vernon, who with great Gire made the Ob- 
ſervaflon. I could inſtance alſo in Conflantinople, and ieveral other eminent 
1 ſhall omit" them at preſent 


. 


bed 


Theory, / 
thetical 0 = 
ing as great 


the Explanation of the variation of the Magnetical Needle from the true 

Meridian, made by Dr. Gilbert in his Book de Magnete, Publiffd not long 

before. This Epiſtle was Printed with other Works of his at Par in the 

Year 1610. but written in the Year 1604 for by his Diſcourſe he would * 

ſeem to explain the Reaſon of the Magnetical Variation of the Meridians 

themſelves, which he pretends muſt needs follow from the Theory of the 

preceſſion of the Equinoctial Points, and yet at the ſame time he ſays, that 

the Cynoſure or Tail of the leſſer Bear was never farther from the North 

Pole of the World than now it is. But in ffiort (to ſpend no more time up- 

on declaring and explaining this Opinion) I fay, tis very evident he under- 

ſtood not what he ſaid himſelf, or if he did, tis certain he groſſy miſtook 

the Explanation of the matter, and has been long ſince confuted by Maginne, 

who was then of Aſtronomy at Padua. PTD BEEF YI» 

Now if there be any ground for this Opinion, then muſt alſo follow an 

alteration of all the Meridians and Parallels imagin'd to be made upon this 

Globe of the Earth; for if the Polar Points, or the Axis of the diurnal 9 

motion of the Earth does vary, thoſe muſt alſo vary with it, and conſe- | 

quently the-Poſitions and Diſtances of all places, in reſpect of them, muſt 

vary alſo; and conſequently, as Scaliger ſays, the Poſitions or Meridians of 

Dials, will, after a certain time, be falſe, as will alſo the very Dial ixſelf, 

as if it had been remoy'd and plac'd in a wrong Latitude and wrong Poſi- 

tion. However, the Poſition and diſtances of places one to another will 
in true and unalter'd, and other M 


u 


But to leave this Digreſſion for the preſent, I ſhall ed to conſider of 
the Divifonsafually made upon theſe Circles deferid'd upon the Artificial 
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The divifens Livided into three hundred 


des are divid- Amber of three hundred and fixty, I know not, there bein 


—— r 
eat aud leſſer ara divided, ar/fi 7 
ty equal parts, w are calf Degrees, 
pu oo Grades, Steps, but. none of them are number'd quite. round, fave. only the 
| 2 in — n e 2 
firſt divided i parts, .W are call rants, 
ode Gre f 1 dat the reaſun was at of cd ooo. ej 
$:n0\Reafon. in 
8 than for ſome other Diviſions, tho the Aſtrologers 
much and build much thereupon ; but the moſt. likely ſcems 
ve Rogan ee ny the. Radius being equal to the Subtenſe of a — 
did very naturally prompt them to that Primary and nar 
ft into fix equal Parts or WH us. which dryifion alſo did 
= | the whole Circle, and Fot them the Halfs and 
Tring, or Tins then biſection being the eaſieſt; of all other Sections, the 
N gave them the; Quadriſeftion, Quadrants, or - Quar+ 
the whole; A theſe. Quadrants ' ſetting off the Sextants either 
— gare them the Duodecimals or Twelfs of the Circle, or the * 
1 ohe rants or Quartiles. Theſe Duodecimals j in zhe Echptick, of 
hereafter ſpeak, are call'd Signs, which ſignifies Marks, K 
Sin of the . Thus far the cauſe of their, Diyiſions 11 
more eſpecially for the New Moons being twelve in the 
| their next n ſubdividing each of theſe info- halves, 
A'S Sy tweaties or. Hours, into which number they divided the 
Natural Day, or ane whole Revolution of the Earth. But the be Chineſe en 
Tarters contented themſelves with the Duodecimal, dividing. the whole an 
volution. only into twelve Cha. which we muſt call Bi- hours; tho on the 
_— "hey ee e e jon the ork geen bur 
only ion upon the — — 
aty R half Signs, and Weſtern Lirerari differ De 
| And whether the Weſtern Literati did divide thefe twe hs into 
Difference be- fifteeaths, that they might introduce into the Circle both- Trifetion and 
een * QuiſeQtion, whichare both neceſſary to this ſubdiviſion, I dare not deter- 
Beers Te. Ming. That which ſeems to have been the molt likely occaſion, I conceive 
ratt. to have been the nearneſs of this number of three hundred and ſixty to the 
natural Diviſion of the Zodiack, 


— — ů 


An theſe Circles then both 


ed in 3860. 


Day doth almoſt meaſure ſuch a ſpace, compleating its Circuit in three 
—— ſixty five Days and a quarter almoſt, as the Revolutions of the 
Moon in a Year might prompt them to make uſe of the Duodecimal — 
for the Zodiack. But whatever were the Occaſions or Reaſons that prompt 
them to theſe Diviſions, certain it is that now all do 2 to make uſe 
thereof, and call this twelfth part a Sign, and the A on — red and fixtieth 
part a Degree; and thence each Sign containeth thirty Dęgrees, each of 
theſe they again ſubdivide into ſxty equal parts, Which little 


Seconds or Second Minutes; a ſixtieth part of a Second is a' Third, a fixtieth 
| of: a Third a Fourth, and fo onward by Sexageſimal Subdiviſion, to Fifths, 
Sixths, Sevenths, in a e * Progreſſion; as far as is needfulʒ 
for what Reaſon they have upon this Sexageſimal Progreſſion, I can- 
unleſs it were — bw. Boo ha divided the Sextant (which, as 

| Trek you, was the firſt and moſt — Diviſion of the Cxcle, its — 
2 — to the Radius) into ſixty Degrees; * certain it is, that it 
is much more incommod ious for As fond than the common Necimal way, 
and much more than a Duodecimal, which might be invented; for that t 
Sexageſimal muſt take two places for every- Aſcent, whereas the Deci 
— or place only for one Step or Aſcent. So alſo 1 
rightly order d, by making two new fingl ten 
eleven, and making the Character of ten ſerve for twelve o Dogen ; 
the next or third place will be Groſſes, the fourth We fifth 
"ih | and ſo onward, to 
7 Ten » Thouſands, 
of pl. And tho 


e 


but all; the reit are 


by the annual motion of the Sun, which e- 


"Parts 
they call Minutes or Primes, each of theſe Primes ſubdivided by ſixty, give 


9 


r nee 

wi Sly Cvercome thee i ty, — mien beg 

r OI NY 

— Modan, proceed to Nen bew ee 
Then, the | 


| forrs of Circles. 

keg wer Dirions om Section of them by 
which is cat d the firſt Meridian, which paſſes 
of which I have ſpoken ; and the Diviſih 
thence Eaſtwardly, till the whole Revolution be 
| Firſt Meridian in three hundred and ſixty. But the 
M to be ———— — 
at each Pole in ninety, which expreſſes the ſeveral Lat of thake ples 
that lie under them, or their breadth or diſtance from the Aquinoctial Line, 
eĩther towards the North or South Pole. 


_ Now, the ncxt\tling is to cxnbfier; how both theſe Lines and the diviſions 
them, proper to any one place, may be afttally found at that 
Narr, which E the l cad aud reſale of il thot's foaghe la the Are 
of Navigation; for: theſe being truly found for any place, they (preſently 
few ies true Polition and Situation in the aer ther Ii nd Ge 
upon rt 75 5 

' which Inquiry che whole Art of 

triv'd,, and all the afſiſtances that can be procur'd, either Nature” ,,; 
or Art, are fetch'd in and made uſe of; e 
tho very many and very curious and ingenious, are little enough, and tag. 
few to accompliſh the ſame to that certainty and accurateneſs that is to be 
deſir'd, and is neceſſary to 2 * the ſame. _ 

The Helps then that are made uſe of are either Firſt, 2 
Heavens and the Cæleſtial Bodies, ſuch + the Sun, Mook, Plater 


Stars. 
Or, Secondly, By the Terreſtrial, or ſuch things s 
as afford Indications and Charadt tn rok 
gry a pie ps rac 


the Earth ĩtſ 

to direct the 2 8 

ing, by known mea ſures, how every n Ne oſited and Situated in reſpect of 

thoſe Lines I have already mention 3 of determining their Poſt- 
tion and Ma in reſpect to one another in regard of other imagimiry 

Lines, which are taken in Art to aſſiſt the Mariner in his Computations 
and Acgounts; ſuch as are the Rhomb Lines and other r 
neither Meridians ner Æquator, but ſuch as are nec 0 bor be de Typpos 

ther for computing the way of the Ship, or Courſe ſteer's, — 
and reſolving Triangles, or for giving the Poſition and y Neb diſtaner be- 

tween place and place, in a great Circle or determin'd Azymath. - ry, I 


"ol 
Three things then may be found out by the help of the Caleſtial 


nd of 
Firſt, The Meridian Line or North and South IIe, änd 
the other Azymuth Lines or Points of the Horizon on either de 


Meridian. 
Secondly, The Latitude of any place, or the diſtance of that dab 
the EquinoAial or the middlemoſt of all Parallels between the two Poles. 
Thirdly, The Longitude of any place, or diſtance of the Meridian of the 
place from the Prime Meridian ag — 
But before I proceed to ſhew how theſe three things are to be fbund by Sever Max» 
the help of Czleſtial Bodies, 1 conceive ir neceſſary to prbiniſe ſome f i pre 4. 
Maxims which — advice; toany, but ſuch as have by diligent Obſer- 
vation found out and demoaſtrated the certainty thereof. The grounds and 
method of which Inventions would be as lirtle to our — purpoſe as * 
would be tedious here to repeat. I ſhall rather acquaint you with 
the Reſult or Concluſion which may be taken for granted, — — 
2 than nn . 
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poems tente E are 1 but b 


. 
| the 


pendicular or Zenith 9 any place, will _ N Your, to. 


the Water er Horizon. will be the 


7 — by Lan 
x 1 n 
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NE then (of which we are : fulfcientl y af 120 t 
e fixt Stats is 1 
8. Magaitude of the Earth, that ind wh le Body is 
e Point ; fo that the Figure, Appearance, Poli. 
1 the fixt. Stars, to, or from, one another, doth: to the 
ied. by the beſt common Inſtrument, appear exäctly the 
+ Bye de pac inthe 1 the Earth, or in any 
oint of the whole Body. So that 
— be taken to be the Center of the 


22 


* 
- 
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A Send Maxim of the Aviſtarcheans or e is this, That the di- 

Keel fn fxg Sears is ſo incomprehenſibly great,thattho"the Barth be p- 

Pod h moye round: the Sun in a Circular or Elliptical Line, whoſe Diame 
icy, thou yep pcs the Diameter ofthe Earth, yet that even this whole 

Ie — Orb of the fixt Stars, is but a P 
72 £ 


with 1 wp Eye and common Inſtruments no di -d 
d of the Diſtances and Poſitions of the fixt Stars in re- 
„tho, as I have elſewhere ſhewn, there is a way to find a 
hap of very long ie; which is cough fixt at Land, but 

— is enough-for our preſent. pur- 


flaxi * las, two Points of the Barth do feadity point or 
do imo; Points amang the fixt Stars in the Heavens, which Points 
_ bro Polar Points, the two in the Heavens being Perpendicular 
z and the Diameter of the Earth paſſing through 

e Axizof the World, and ſuppos d to be continud 
rry'd round in the Orb of We 


Ne be fe, rs dine 
Ze Polar eg 


e yn is,. That all Wi Lines reſpect the Center of 


the ei, and: that. the level of Water, and other Liquors is a plain and 
bes W in every Point of the Surface of the 


2 ITY That 7 2 5 


1 Ap wit, by 


fixt. 5s, 2; 


one of theſe "0 4.2" ly fw posd PIO rs to 
by the diurnal Rotation of the deſcribe, among 
Line which Circular Line, to the Per- 


8 be us d at Sea. 41 ib 


== „ Ty con- 
tinu to the 4 -; Stars, will actually divide. "the whole Share ereof into 
it be out of the Center af the and upon its 
fl. ho the Boy f the Barth itſelf be ſuppog'ro be as far di- 


r ons _— e 
4375 f * 5 33 1 1 


Dani en 34303 4.334 (al ige . 

at the, viGble Angle of any Crleſtial Body, with this Per- 
pendicular or Zevith- Line of buy: or with the plkin of the level of 
be W. | = __ thing that can be diſcos 
verd by laſtruments at Sea) as if the Center e Inf 


trument were in the 
, Center 
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reſpect of the fart Stars, will be. the ſame, as iF the 
be were plac'd in the Centex, of the Ea the 
Sun be ſuppos d to be mov'd about Earth, or the Earth about the Sun, 


the viſible appearances of the Place Line, or Point t of the 
fixt Stars, will be in nnn Ame. 


1 ſhall not now meddle with th ae the other 


- 


dies, becauſe at preſent, for ai paar, e, 1 ſhall not have occaſion — 
auſe of them, but reſerve the consideration of their appearances to another 


rt of this Diſcourſe, wherein 1 ſhall more particularly treat concerning 
Ber e ways for n Longitude of places by Cæleſtial Helps. 

Virſt then, for the ar e 
any place, there are ty many and 6 very GRE ways that have been in- 5" 
vented and Publiſt'd by ſeveral * this 1 of which ſome are 
much more difficult and complicated, and prz-ſuppoſe ſeveral things to be 
known Which require another method than this I am now diſcourſing of; 
which may be very uſeful for performing other kinds of Problems, but are 
— nd hon what J here intend: Others that are more ſimple and plain, 

perform this effect; ſome of theſe are more proper to be 


— "fe of at pod aps others are more eaſy and practic@ble, and can be made 
uſe of at Sea as well as on the Land. 


- Theſe ways are either, Firſt, By dip of He thy: in the -time, d 
the helpof the fxt Starsin the 5 mY 4 


Thoſe, by the help of the Sun, are twofold ; Fig By the hel 
muth Compaſs to obſerve the true Azymuth or — an egen a * 
the Sun in its Riſing in the Morning, and Setting at Night of the — 1721. Way. 
in the Winter half Year, or the Haid Amplitude of the Sun in Setting at 
Ni ght, and riſing the next Morning in the Summer half Lear; for by divid- 
the Angle, made by thoſe two Azymuths, into two equal parts, the Me- 
Aan Line for the place where it is ird and obſerv'd is grSen, the Me- 
ridian Line this way found, is that which is moſt common ed, and will be 
near enough the truth for any common uſe, as for finding 4 variation 4 
Compaſs for the place where it is made, &c. But yet, it is not exactiy 
noꝶ can it in ſome more curious Inquiries, be made uſe of, — 
By rexfon that all the times of the Fear, unleſs it be on the very chat Fin 
| or longeſt and ſhorteſt Days, and even then alſo unleſs the Solftice de ex- 
actly at the Sun is either increaſing or decreaſing its Declination; and 
ts ds oe a differieg gparallel in the Morni from what it was at 
t of the ume Night, and in an other parallel at Night than whit it was 
m the Morning of "4 me Day, and conſequently the Riſing and Setting 
Azymuths or Amplitudes do not make equal Angles with the true Meridian 
Line; but the nearer the Sun is to either of the Solſtitical Points, the leſs 
the Error, and the nearer the Equinoctial, the greater © 
"Secondly, The Meridian this way found is not exact, by reaſon of the 
differing RefraQion of the Air in the Morning from what it. is in the Even- 
| ing, which I ſelf have very often obſer vd here at Landon, and may be 
0 much more con able in more Southern Countries, where the difference 
between the warmth of the Air at Sun Riſing and Sun Setting is much more 
conſiderable than in this more temperate Climate, tho? on the other ſide that 
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way 
Firſt, By the help of an 3 Compaſs to obſerve the Azymuth of the 


before Noon, at the ſame moment a 
with ſome convement Inſtrument obferving the true Altitude of it above the 
Horizon, then ſtaying till about three" Wours afrer Noon, and watching di- 
ligently when the Sun is deſcended to the fame Altitude or height it was ob- 


ſer vd at in the Morning, and noting the true Azymuth thereof, and pro- 


ceeding to divide the Angle between the two Azymuths, this way found by 
the Azymuth Compaſs, into two equal parts; this doth give the Meridian 
Line, and at the ſame tima the variation of the Compaſs. This is abundant- 
ly more exact than the former way; for, Firſt, The Sun is to be taken when 
at a conſiderable height above the Horizon, and fo by that means is free for 
the moſtpart from Refraction, whereas the Refraction in the Horizon is ſome- 
times exceeding great. Secondly, The times between the two Obſervations 
being but ſhort, as wur, five or fix Hours at moſt; the difference that is 
caus d by the Sun's altering its Declination, is not fo ſenſible as in a longer 
time; and therefore this of the two is much to be prefer'd, and is ſometimes 
made uſe of at Sea alſo. 2 att | 
Now theſe Azymuths'may be eaſily enough obſerv'd upon the Land, where a 
Horizontal Floor may be procur'd convenient for this purpoſe ; but at Sea, 
where The Ship is rouPd and d by the unſteady Surface of the Waves, it 
ſeems more difficult. But even there. alſo Art has not left the Mariner with- 
out a convenience of a Horizontal Plain, which may be call d fix*d, and that 
is the Compaſs Needle or Chard conveniently ſuſpended in a Box ; for by its 
ſuſpenſion it maintains its Level, and by the Magnetical Vertue of the mid- 
dle it keeps its Poſition in reſpect of the Points of the Horizon, notwith- 
ſtanding all the unſteadineſs of the Veſſel in which it is carry'd : But of this 
and other Inſtruments, I ſhall hereafter diſcourſe more at large. 


There is another way of finding the Azymuth by the Sun or Stars at all 
times, either of the Day or Night, and that is by the help of exact Clocks, 
either with a Pendulum, or ſome other exact way of equally and exactlx 
* dividing of Time; and this method will be the moſt eaſy, the 
moſt cract, and moſt practicable at Sea, ſuch a Clock at all times giving the 
true time of the Day or Night, if it be ſet with care at the Riſing and Set- 
ting of the Sun, and then either by ſome one of the Projections (for it may 
be done by all the three uſual Projections with eaſe) or by the Doctrine of 


Triangles ; the 2 of che Sun or Star, for that time, is giyen, the Lati- 
tude being ſuppos'd known; but the Meridian is given, tho” the Latitude he 


not ſuppos d known, and without either Projection or Trigonomettical Cal- 
culation, if the times of Riſing and Setting be noted; fot if. by. the ſaid 
Clock the exact time when the Sun is riſen juſt above the Horizon in the 

Morning, ſo that the under Limb of it juſt touch the Horizon, be taken no- 
tice of and ſet down; and the time when the under Limb of the Sun juſt 
touches the Horizon in the Evening be conſtantly obſerv'd, it will be eaſy 

to know. what Hour and Minute by the ſaid Clock, will denote a the 
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Tnert ming lat bee by Obſervations of Celeſtial Bodies 
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Convex Cryſtalline Glaſs well Poliſtd and of ar Mettle ;. for there- 


o much ſeen at a tune, A a Teleſcope fitted with two, dr 
Convex Bye-glaſſes: Then to fit this Inſtrument for the Obſervation of the 
Diameters of the © ( h 1 & 2 or 2, the moſt convenient and moſt eaſy 
way is to take a ſmall piece of Wire, and to place it fo within the Tube, at 
fach a convenient diſtance from the Eye-glaſs, that the Eye indeavouri 

look through the Tube may fee it moſt diſtinctly; that is, it muſt be d 
within the Tube juſt in the focus of that Eye-glaſs; then having by the Bye 
found the true diſtance of this Ruler to take it out and divide it into Inches; 
and Decimal parts of Inches, cutting with the edge L a Knife, or the like, 
very ſmall croſs Strokes or Gutters, in each of Drviſions, and every 
fifth or zteath Notch, to cut much deeper, ſo to make it more conſpicu- 
ous. Having thus divided and mark'd it, this Ruler or Wire ſhould be a- 
gain into its place, and the Tube directed againſt Star in or near 
the Equator, and in that Poſition fo fixt, that the motion of that Star may 
be plainly obſerv'd paſſing along by the divided Ruler. Then having fo a- 
dapted it, there ſhbuld be provided a Pendulum made with a and 
Plummet and adjuſted to ſuch à length, as may make it vibrate once every 
ſecond Minute of Time; having this ready, the next thing to be done, is 
to Yr the Tube fo, as that the Star may appear juſt coming into the 
Glais, 


to 


by the Objects will appear much plainerand diſtinger, tho” there cannot be 


then fixing the Tube, and obſerving till the Star be juſt _ one of 
e of the Star a- 


the Diviſions, let go the Pendulum, and obſerve the 
long by the Ruler, till by the vibration of the Pendulum you find a minute 
of Time paſt, or any other determinate number of — : you ſhall think 
fit, obſerving exactly how many Diviſions on the Ruler the Star has paſt by 
in that time; for by this means it will be exceeding eaſy to obſerve how ma- 
ny of thoſe Decimal diviſions anſwer to the Subtenſe of a Minute of a De- 
gree ; for ſince we know that the motion of thoſe Stars which are in, or ve- 
ry near to the Equinoctial, is near a Minpte of Longitude in four Seconds 
of Time, or a Degree of Longitude in four Minutes of Time, *twill be very 
eaſy by obſerving the motion of the Star along the Ruler, and comparing it 
with the Vibrations of a Pendulum, to find what length of the Ruler does 
anſwer to a Minute, or the five Thouſand four Hundredth part of a Quadrant; 
which having found, it will be eaſy to place ſeveral diviſious on the other 
fide of the Ruler, that each Minute may be divided into Seconds. 
As in the fifth Figure of the eighth Table ; ſup 


poſe ABCD to repreſent Deſcriprion of 


the bright Area of Light appearing through the Teleſcope; let BD repreſent ibe b/iru- 


the Wire or Ruler, which ſeems, to one that looks through it, to divi 
Area into two equal parts; let the ſmall diviſions on the under ſide be. the 
Inches and Decimals; and let the diviſions on, the upper fide E FG HIX, 


been found to anſwer to a Minute; for having, by the Pendulum, found 
the Star to have mov'd from K to E in twenty nds of Time, it is mani- 
feſt, if that diſtance be divided into five equal parts, each of theſe muſt 
anſwer to a firſt Minute of a Degree; each of which firſt Minutes or Di- 
ſtances EF FG GH HI, &c. may be again ſubdivided into a determinate 
number of equal parts, each of which will anſwer to ſo many ſecond Mi- 
nutes of a Degree; ſo that by this means not only the Diameters of the 


e that. 


Tab. 8. Fig. 54 


c. ent the diſtances, which, by the Vibrations of the Pendalum, have 


Sun and Moon may be found pretty exactly to Seconds, but the Diameters 


alſo of all the other Planets. The diſtances alſo of the ſmall Teleſcopical 
Stars one from another, may, by this means, be very eaſily obſerv d. 
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2 Inflrument for meaſuring the Minate diftdvices | 
7005 at the focus the Teleſcope. 7 


Tab. 10. Fig . aaa, a Ruler ot Frame of Box, or other cloſe Wood, of the form de- 
- ſcrib'd in the Fi „into which it is let in, a ſmall Plate of Braſs bhb 
upon which the equa] diviſions are made; there may be alſo a bended Plate 

let into the Circular Limb for meaſuring the Angle at e; ccccc, two” Arms 
of Wood which on the under fide of the Ruler or Frame upon a Joint, 
whofe Center muſt beplac'd as near the point e, as conveniently as it can with- 
out hindring the Proſpect. dd a pair of Forceps, with a Screw. like a. Vice, 
one of whoſe ſides is Hd to the Ruler and the other moveable ; for the hold- 
ing the end of the Hair or the Sifk-worms-clew ef, ef at the Point e, the 

ther ends thereof being faſtned to the ends of the Arms nn. gg, a diagonal 
Hair or Clew upon which the Diviſions are to be meaſur'd fix d into the Ruler 
at gg. ch, the middle Hair or Clew croſſing the other at right Angles ; kk 
res Screws, by which the Inſtrument is fix'd to the Tube of the Teleſcope. 
I, two Arms of Wood faſten'd to the other Arms ccccc at qq, ſerving for 


the opening of the Arms equally. from the middle Line, and for fixing them 
in any poſture by. the help of a Button or Screw, the end of which is m, the 


faid Screw ſlipping in a {mall grove or flit ooo. The Line of diviſion bb, 
F have here plac'd at ten times the diſtance of gg from the Point e: So 
that the diviſions are made ten times more diſtin& at bb than they, could he 
at gg'; but this diſtance may be either increas d or dimĩnĩſſid, as there is oc- 
FE , caſion, and the whole Tnftrument may be made either big ger or leſs, accord- 
2 ing to the uſe W Thus far the Author's Deſcription of it, the reſt af the 
Contrievance is plain by the Figure 3 | | 


pleat Hoop or Zone of all the fd Stars 


'of the 


e Pla- 
Id even to Seconds. Wherefore, if by means of On: 
er vati ade at very far remov'd Stations, we can be aſſur'd of t - 
; ac F any. af the Planets, and by this means, at the ſame time, we have 

the appatent Diameter of that Body, it will be exceeding eaſy at any other 
time, by obſerving the apparent Diameter with this Tube, to know the 
then true diſtance of the Planet at that time alſo ; for the ſines of the ap- 
parent Angles of the Diameter, and the reſpective diſtances will be very near 
. that is, as the ſine of the apparent Angle of the Body in the ſe- 
. cond Obſervation, to the fine of the apparent Angle in the firſt, ſo the di- 
Tabs 8. Fig- 6+ ſtance of the Body in the firſt Obſervation, to the diſtance of the Body of 
„ + ſecond very near. As in thg eighth Table, Fig. 6. Let A repreſent the 
Eye on the Earth, BC the meter of the Moon; for inſtance, in 4 
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apparent Semidimameter of the Moon in its Apogenth; the 
under which it appears. Then on A, and the diſtance A LE 1be the 
CFG, and from F draw FG Perpendicular to AD; I fay, as FG the line of 
the apparent Diameter in the ſecond Obſervation to BC the fine of the. ap- 
parent Diameter in the firſt ; ſo is AC to AE; that is, {© is the Radws,of 
the leſſer Circle of diſtance to the Radius of the greater, that is, very. near 
as the leſſer diftance of the Center of the Planet is to the greater ace of 
the Center of the Planet: For DE is very near equal to CB by the N 
tion, as being the viſible Diameter of the ſame Body; tho why tis otherwi 

I ſhall by and by ſhew; and AC is equal to AF, a5 bog the Rane of the 
ſame Circle; therefore by the ſecond of the ſixth Book of Euclid, as FG to 
ED, that is, to CB; ſo is AF, that is AC to AE; which AC and AE. give 
the diſtance of the Center of the Planet from the Eye much more ex = 
the Lines AB or AD; tho” neither of them are exact but both ſomew leſs 


Perigeum; AB the true diſtance of the Moop at that time from the Foes 


% 


than the truth. To demonſtrate which let DEF in the ſeventh Figure repre- Ib. 8. Fige 3. 


ſent the Body of the Sun, Moon, or other Planet, A the Eye, B the 875 
ter of that Body, AB the true diſtance of that Center from the Eye, DA 

half the apparent Angle of the Body, AD a tangent Ray that touches the Globe 
DEF in D; from D let fall the Perpendicular DC on AB. I fay then, that 
the- Line AD ſhall be much nearer an equality to AB than AC; for by the 
eighteenth of the third of Euclid, ADB ſhall be a right Angle, and the 


Angle ACD is a right Angle by the Conſtruction, and the Angle DAC is 


common to both Triangles ; therefore as AC to AD, fo AD to AB: AD 
therefore will be a mean proportional between AC and AB, and conſequent- 
ly will be nearer to an equality with AB than AC will be. Nor is the viſible 
Diameter of a Globe exactly the ſame at a nearer and farther diſtance, as 
Teven now hinted : Nor indeed is it at any time exactly the true, but tho 
the appearing Diameter be really always leſs than the true Diameter, yet does 
it always ſubtend a bigger Angle at the Eye. To demonſtrate which, let us 


ſuppoſe DEH to ſignify a great Circle drawn on the Body of the Moon, or *** 9. Fige 2. 


other Globular Body, A the Eye, DC the Semidiameter of the viſible part, 

BG the true Semidiameter of the Body. I ſay therefore firſt, that DC is 
really leſs, tho” it appear bigger to the Eye than BG ; for drawing the Line 
BD in the Triangle BCD, the Angle C isa right Angle, and conſequently BD 
is bigger than DC, therefore DC is leſs than BG which is equal to BD. But Se- 
condly, I fay, that DC ſabtends a greater 8 the Eye than BG; for; AD 
being by the ſuppoſition a tangent to the Circle at D, a Line, as AG drawn from 
any other point of the Semicircle HGE ts the point A, mult neceſſarily. di- 
vide the Angle DAC into two parts, DAG and GAC; therefore GA be- 
ing but a part is leſs than the whole DAC. Further, I fay, of the apparegt 
Diameters at ſeveral Diſtances, that the ſhorter diſtance has always reallythe 
ſhorter apparent Diameter, but that that ſhorter Diameter does ſubtend a hig- 
ger Angle at the Eye. That the ſhorter diſtance has really the ſhorter. vilthte 
Diameter, is evident, becauſe the Bodies are Globular. To demonfl 


ſtrate | 
which, ſuppoſe ADFG, in the third Figure, to be a plain paſſing through the Tab. 9. Fig. 3. 


Eye and the Center of the Sun. Let A be the Eye farther, remov'd, and -B 
the Eye nearer plac'd to C the Center of the Sun. DEFH therefore be- 
ing the inter ſection of this Plain, and the Superficies of the Sun or Planet 
will repreſent a greater Circle on that Body. From the Points A and B 
draw the Lines AE and AH and BDBJ ; which may touch the Circle in EH, 
D and I, and from theſe two points draw the Lines EH and DI. I fay there- 
fore firſt, that the Diameter EH of the Disk. of the Sun apparent to the Eye 
A, is bigger than D] the Diameter of the Disk. apparent to the Eye B; for 
drawing the Lines EC and DC, HC and IC, *tis evident DC] is leſs than 
ECH, and conſequently by the fifteenth of the third ot Eaxclids Elem. that 
Dl is leſs than EH. Next, I fay, that the apparent Diameter D] ſubtends 
a bigger Angle at B than EH does; for BD and Bl being tangents to the 
Circle DGI, whatſoever Lines are drawn from the | B to any point 
of the Circle, muſt neceſſarily be drawn between BD and BJ, and — 5 
quently 
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which indeed are fo inconſiderable in the obſervation of the 
Dance or Diameter of the Sun or Moon, and much more of the other 
maler Planets, that with the 'moſt accurate Taſtruments that the Art of 
Man hath hitherto invented, they will hardly be diſcernable, as not amount- 
ing to fee part of the Diameter of the Sun or Moon, when biggeſt, as 
may be ſeen. by a Table of Natural Sines: It will be therefore ſufficiently ex- 
ac to make the Diameters and Diſtances Reciprocal. So that if by a 
Teleſt order d, as I have directed, the apparent, Diameters be heedfully 
obſerv'd, we may, ſuppoſing any one diſtance known, by means of two Ob- 
ſervators, eaſily enough know the diſtance at any time, and conſequently 
the ent Parallax, and from that the Refraction, or rather Inflection of 
the Rays in the Atmoſphere : We muſt therefore reQify our Refractions or 
Inflections, caus d by the interpos'd Air, by our certain fore-knowledge of 
the preſent Parallax. „ 


Hom 10 know practis d by the beſt Aſtronomers, is certainly the moſt Natural; for haviag 
the Moens or- once the certain Parallax ofthe Moon, we may very eaſily, from Obſervations, 
bir en. colle&t exactly in what kind of Line or Orbits he is mov'd about the Earth, 
and with what Velocity in what parts of that Orbit, and conſequently from 
ſome few Obſervations, her true motions may be known, which we are hi- 


therto not fo ſure of; and thence conſequently *twill be no difficult matter 


to Compoſe and Conſtitute a true and real Theory of the motion of the 
Moon, and to calculate Tables accordingly ; which, tho? it has been hither- 
to pretended by very many, yet *till ſome ſuch Courſe as this be taken for 
the regulating of Obſervations, I fear *twill not be in haſt done. From which 
Tables, and a Hoop, or Zone of all the Teleſcopical Stars as well as viſible, 
what could be lefs _— than an eaſy way for finding of the Longitudes of 
places? For twould be no more difficulty to know the true Longitude of any 
place then by a fix Foot Teleſcope, which is very eaſily manageable at Sea to 
make an Obſervation of the appulſe of the Moon to ſome fixt Star in that 
Zone, and from thoſe exa*t Tables to calculate at what time that ſhould be 
in the place for whoſe Meridian they are calculated, and at the ſame time to 
what a Clock *twere in that place where the Obſervation is made, 
© Having, 3 means, got the true Theory of the Moon, it will be ſo 
— of the much the eaſier to find out the true Theory of the Sun; for by that of the 
Sun aud tbe Moog we ſhall be able to know the Infleftion of the Rays in the Air, and 
obliquizy of the conſequently the Parallax of the Sun, if ſenſible, will be quickly found, and 
Eecliptick c. having its apparent Diameter meaſur'd with a good Teleſcope at that time 
when the Parallax was calculated, it will be very eaſy from the apparent Dia- 
meter of the ſame at any other time, thro? the ſame or any other Teleſco 
fitted accordingly, to know the true Parallax of the Sun at the time of the 
Obſervation ; and conſequently both the Obliquity of the Eccliptick will be 
exaftly known, and the place or Velocity of the Sun in that Eccliptick (or of 
the Earth in its Orbit which is all one) will be more eaſily found, which be- 
cauſe. the ways hitherto us d of obſerving only the Meridian Altitudes, are 
not To accurate as might be defir'd, I ſhall propound a way which I think will 
be very eaſily prafticable, and will afford moſt certain information of the ap- 
parent place of the Sun as to its Poſitions among the f d Stars at all times; 
and conſequently a Year or two's Obſervations, made #fter this manner, will 
| very exactly infruc one how to make exact Tables of the Velocity of the 
Sun or Harth in the Eccliptick, and conſequently to be the better enabVd to 
raiſe a true' of the motion of the Sun or Earth; and ſo to be able 


all the viſible Phenomena of the Poſitions of thoſe two Bodies one to another. 

8 + The way I propounded is this, Firſt, To get in a convenient place for Ob- 
+ Meridien. ſervation, an exactly true Meridian Line drawn. This may be done very 
many ways, ſome more eaſy, more exact: The moſt eaſy and plain 

way, and which is pretty exa& alſo, if the Sun be near either of the Tro- 
picks is by procuring a large {mooth Plain, which muſt be exactly leveF'd 
orizontally and fixt in that Poſition ; then finding the middle part and tak- 
(230% | | ing 


* 


r e DBF. Se ooo 
Niceties, 


And this Method, tho” it be ſomewhat præpoſterous to the ways yet 


more exactly to calculate the Ecclipſes of both the Luminaries, and to foretel 


| r —— 


ing there a Point, deſcribe about that Point, —————ůů—ů 
cles one leſs thaa another; then erecting a Perpendicular ſtile in the 
and obſervihg a Morning and Afternoon ſhadow of the Sun; where" 
dow of the top touches the ſame Circle in — and 
the inter pos d Arch between thoſe two parts into two equal 
drawn through that middle Point fo found, and the Center 
give the true Meridian or North and South Line of the place. - 
And this fu nag the Sun near the Tropick of 3 
pretty near t true Meridian. But in this Obſervation care 
that the Sun —— much elevated above the Horiton, before 
dow be obſerv'd, becauſe . at ſeveral 
when the 


any two ſhadows 
drawing a Line through them, and then to that Line from 
drawing another Line at right Angles ; for this c N 
in or very near the Meridian of the piace. 
A third way, but not ſo certain as either, may be, by a 
netical Needle, ſuſſer d to play or move upon a very ſharp Point ; for 
many places, as at the preſent, here in London, the Needle 
netifin of the Earth, be directed very near the North and 
place. But none of all theſe being exaQ, the two firſt bein 
Paſon of the annual motion of the Sun or Barth ; and by reaſ 
the variation of the Magneticat direction of the Needle, t will 
to make uſe of ſome other that is more accurate. 


il 


[: 


will be 


7 
Er 


the 
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bh 


be requiſite 
And among theſe may be reckon'd the way by taking t the Altitude and A- 


zymuth of 4 known Star, which will require the calculation of a Triangle 
or two; or to obſerve the Azymuths 


of the moſt Eaſtern and eſtern excurſions of a Star within or near the Ar- 
tick Circle, which, how it may beſt be done, I ſhall ſhew in my next Di- 
courſe, as Lkewiſe deſcribe ſome uſeful Inſtruments * Aſtronomical Ob- 


three things chat were requiſite for the 
heories by Obſervations ; and they are ſuch as, 
without which, we ſhall have but little certainty of H whatſo-- 
ever. And indeed they were ſuch as ſhould never be te; foreither of 
them being wanting, the other would be imperfe& : And therefore when- 


ſoever any Obſervation is made of the one without taking notice of the o- 


ther, that Obſervation mult need be imperfect and inſignificant. The things 
to be obſerv'd, | ſhew'd, were three ; the firſt was the true diſtance of the 
Body, whoſe way and motion was to be obſery'd from the Center of — 
2 the only accurate way of doing which, Iſhew'd, was 


o Obſervators very far remov'd from ce order onthe Sree of hs the. 


ſtations, 
t of .Lati- 
Meridian 
or Degree of Longitude. That their beſt method of Obſervation would be to 


Barth. I ſhew'd alſo, that the moſt convenient for 
would be ſome two places as far remov'd from other in 
tude, as could be conveniently found, and as near = the 


2 = and to find her true diſtance; and next with the $ 
g at the ſame time their apparent Diameters ; for by that means 


the true diſtance, at any other times, — be eaſily found from the ap- 


parent Diameters, and that therefore there needed no more trouble but 


only to obſerve the apparent Diameters by means of a good T 3 
and the true diſtance might, by Calculation, be y known ; for I 
ſhew'd, that the apparent Magnitude of the Diameter, and the diſtances 


 ſhew'd how the apparent Diameter of any one known diſtance being given, 
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any Star when it is in the ſame Ire "of ed 
Eaſtern —_ Weſtern height; or, which is beſt of all, to obſerve Azymuths*”* 


were Reciprocal. I ſhew'd likewiſe by what means a a Telckoope might be ſo 


prepar'd as to be fit for ſuch Obſervations. 


And therefore it were extreamly deſirable, that ſome, whaſe leiſure would 


for 


1 


t them, would ſet upon this Work, and if they were not able to 
wich the whole, Th — CEENREYS 


3 CCC ² 1 


The bu n 
l EE na 
de — 


Ie eſcpiba; Aud that is with a double Teleſ 
an laut, "which; by means only of two T 
| Tele Ryler divided by a Line of Chords anſwerable to the length öf 


# 1 


E 2 


dope. 
n Fg · l. on 848 NM Nz cath of them alſo have a ſmall Cell to keep The By Eye at a 


Brain likewiſon ſnall Center or Hole L, at the — diſtance as gear as 


— 9 eben other on the Center E. 


d a 11 n 


regulate eradi an the place — 


eren dd ent 


org Pretty near that were either of the Fire ſeeondy), 
ine; grade — be ſufficient for any — — 
wick 


the Planets, eſpecially if the Obſervator were firnillfU 
Inſtrument. whach Lehe laſt Day mention'd, and 


isd then more ful= 
mov d ow @ bc 


the 


by the help of two Obſervators, eaſily and moſt 5 
af diſtanes of any two Objefts. This Inſtrument: was 


ind by Si Chriſto Wren,” a Perſon fo eminent in all kind of Ro 
| 2 2 in Mathematical and Mechanical, that the namin kin 
| Author. will de 4 fafficient commendation of the Inſtrumemt feel. O- 


any further Praiſes of it, I ſhall indeavour, in as few p: 
the Inſtrument - itſelf, and the ſeveral of 
ing it and uſing it for any Cæleſtial Obſervations. + 
of two-ſquare Tubes or Boxes AB, and CD, which 
* — — Band D furniſt d with a good Object-glaſs - ſix F | 
and at che other ends A and C are likewiſe farniſd — rt 2 1 


dus fiſtance from the Glaſs; and at a convenient diſtance within thoſe Eye- 
glaſſes, as about O and P, are plac'd two ſmall Plates of Brafs, out of which 
4 round hble is cut hr the manner of the Figure R, only leaving a ſmall Tri- 
angle, Whoſe Point juſt comes to the Center or middle of this Circle at 8; 


this 4callthe Sight, the aſe of which I fall by and by deſcribe. Theſe two 


Tubes, thus fitted, are join'd together by a very firm Joint at B; _ 
t 1s made ſa —— that che Tubes always, whether open or 
keep in the ſame Plain : Theſe Tubes, being thus join'd, are firſt recti- 
K an exact  Paraltetifm one with another, by being directed ſo againſt 
Star, and mov'd to and fro till the Star be ſeen through both of them 
at the ſame time t touch the Apex or Corner of the Triangle in the 8 Sight ; 
on —— means of a contrivance at the other end, they are fix'd in 
that againſt whatſoever Star one of them be directed, 
the other will, in the ſame manner, be directed alſo; the conetrivance for 
fixing theſe Tubes lat the ends A and C, is this: On the Tube CD is faſten'd' 
a pe of Braſs: N, at the end Jof which, is made a Center or Hole L, at 


"2 ———— the Tube that the Center E is of at the other end; 


an tothe Tube A is likewiſe plac d a correſponding piece of Brafs FG, 

which is nat ſo fart tothe Tube as the other, but is made to flide x little, as 
occatan- hall require, between two pieces of Braſs T and V, bat fo as by 
means of a imall Screw H to be ſuddainly fix'd in any poſture; this piece of 


may he, that che Center Eisremovd from the Tube AB; theſe two Centers 
both 


axe both j ther hy means of a ſmall Screw which paſſes through 

of chem a which Ane the Screw H is looſn'd, and the Tubes are, by 

ah diroted againſt the ſame Star, reduc'd to an exact Pardlielifur ; 4 
done, by" of the'Screw H, the Plate FG > — 

incthat; p tothe Tube AB, and the Inſtrument is reQify'd for Ob 


IA” ere re 0 L 
i be jr dane, the exaR diſtance of the Centers E and L i ea, 
oby that a Radius 1 Ruler YY is divided, either into a Line of 
lil better, into ſuch equal parts whereof ten Thouſand 


being remov'd that held the two 
Centers ut 1; land two ſmall Sockets xz ſcrew'd on, thr which 


this divided Ruler may ſlide, the one on the Center of the Plate FG, the 6: 
_ thereon that of 3K: Aud the one end of the Ruler being fix'd in ol of theſe 
— eng beginning of the diviſions lies 1 
parteſiding in the other Socket, according as the Tubes are 

two Obſervators 
are | 


OT, 
«the whole Screw 


« _— 0 * 
-& | 1 ? 
; 0 - 
PE . * 


dope, as 1 maß d ir, or 


moſt exatly found to Minutes, And ind 


Tre 1 tha Sor es hires 

 preed upon. to obſerve; {© that at 
dne of the. other direct 

Fe ror rat I 

t Apex or Point 

we, , then © 9 oy has the Tube op 
1 a a ſmall Screw Y 

the number of the equal diviſions of 8 

ok the two Centers, the apparent l 


contrivance, which 1 ſhall elſewhere bew, it 
ſtinguiſh Angles to Minutes but to Seconds all. Now: this 
ſides this great exactneſs, has many other Tok mm may 
very conſiderable ; for it may be made ded bow a zs alſo exceeding ety 
manageable, and "by being clogd takes up but à little room, and 
may be eaſily tranſported from place ih to place, and made uſe of almoſt in any 
Chamber; and indeed all Particulars confider'd, it is a worthy Prodagof its 
excellent Inventor : By this, not only the places of the fixt Stars may be re 
n but even the * of the . may moſt * be fan * 


[name a 


# 


8520 hore add the Deſeviation . an 8 for raking 
| I as I found it deſtriſ d upon 4 looſe Paper. .ee, ff, two 
upon 4 Joint or Center „ hb a Ruler divided into 4 thouſand. parts, mi 
the Angle a g by « Table 0 Chords, ab, a Teleſcope fit on the Lula f abthes che 
middle of it may lie P cular over the der edge of the Ruler ; «@ 4 the plact of 
the Cre, b the Meteo, 1.1 + the Eyegiefr, © cc the Reflex-glaſs . 
Juſt touches the Center g, an ww to ox 2 
inner edge of the Ruler ee : Ge Bk which G (Iu Fs we 
rm Ears e Angle 5 45 eee. 14 
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1 enn by the mite Eva Page $02, a Stars kin or 
near the Zodiack were regulated and affertauyfd, it then be much 
more ſecure, taking the true- diſtance of the Planets to be obſerwd from 
them, and much more eaſy to find their true place in the Zodiack; and con- 
ſequently a much leſs mder of ſuch kind of Obſervations would ſuffice to 
determine their true Ways, Motions and Velocities. Now, tho? that emi- 
nent Aſtrogomer #evelizs has promis d ſhortly.to. publiſh to the, World a 

Catalogue, not only of all the fix'd Stars already taken notice of in 
other Catalogues, but even of multitudes: of others Giificiently maulifeſt to 
the naked Eye, yet we think that Expectation ſhould no ways 
any from making Obſervations himſelf, fince, at beſt, no Man can be ſo fare 
of. anothers Obſervations as of his own. Aud next, Gace it would not be a 
labour great difficulty toregulate the ar the 7 laces hal che Stars of the firſt, 
ſecond and 1 within or vor Zodiack, becauſe their num- 


ber i] is not Every gres 

ly, It cannot but be 3 great ſatisfaction to any ſuch Ober- 
vator ow fin when thoſe others, promis'd by Hevelins, ſhall | be Publ 
that his own ' Obſetvations do concur with _ of the bes a or that 


But, Fourthly 
rather excited, ünce 


rom 4 eee r Hom 
of the Earth, and her apparent Diameter _—_—— 
mh e eee 


1 Tab. 11. Fig. a. 
ne 


| © * or Mies F rde 
Qs rep of we might calily know. her 


we mi 1 ry | 
of the Moon. gothe; nd of Theory tn a E493 
noas of the” Moon, be. When it can, with convenience, be 
4 when the Moon comes juſt to the Meridian; at that time the 
being leaſt incumbr'd with Refraction and Parallax; and as for the re. 
of her Orbit to the that will be caſily enough done aſter- 
5 when her paſſage among the fxt Stars is once well known ; and, by 
the way, methinks it would be the beſt way for any ſuch Obſervator not to 
zzle or prepoſſeſs hirhfſelf with many Notions, Suppoſitions, Theories and 
| 2 lay aſide for a while, at leaſt, all thoſe Opinions of 
— and Excentricks, and Circles and Elipſes, 
or any other Vd Notion, and. oaly to make and regulate the Ob- 
ſervations ſo (the Te of which I have already ſhewa) that the true Place 
or Foſition of the Moog, among the fixt Stats of the Zodiack, in reſpect of 
the Center of the Earth ; and her true diſtance from the Center 5 the 
oy = "1 that might be accurately found out and Regiſter'd ; for by 
number of ſuch Obſervations and Collections, we ſhould not "only 
ab to examine more narrowly all the already famous Hypotheſes, — to 
overthrow them perhaps, but to raiſe and excogitate divers others, ſuch as 
would at leaſt reſt upon a more ſure Foundation, and if c and conſi- 
derately built be of a more ſound and ſubſtantial Structure. 
Nor ſhould theſe kinds of Obſervations be made of the Moon only, but of 
the Sun: Aercury, 2, 4, 1, and h; for tho indeed their true diſtances 
from the Center of the Earth are not ſo caſily known (thoꝰ indeed we know 
not yet neither to how 12 certainty Induſtry may bring us even in this 
kun alſo) tho?, the true diſtances of theſe Bodies from us be 
ery difficult to of be, d, yet their compatative diſtances may much more 
* for, by the help of a very good Teleſcope, we may at all times ob- 
ſerve their a t- Diameters' moſt exactly, and conſequeatly ſince, as I 
have hews ME Dor, the a nt 1 f Diſtances * 2 
procal, we mig ve their comparative diſtances, aps a om 
| ä — -fEvers 999 we might come by their true ones alſo. 
For For tappolng we had the diſtance of the Sun and Earth (the moſt likel my 
| I ſhall anon explain) we might poſſibly find thoſe of | 
ook Planets by ſome ſuch way 2 as this, namely, by the accurate Obſervation 
of their a nt Diameters with an excellent. Teleſcope of forty. or rather 
threeſcore Foot long, when they are neareſt approaching their being hid by 
the Beams, and when they are in their oppoſition to Ion, Sun; for by the 
comparing of theſe" rwo we me de in d of the jon between 
their diſtances at thoſe times, 2d conſequently the di 2 3, thoſe two, 
ſeeming, for the mbſt to de aſcridable to the great Orb of the Earth. 
It will not be difficult,” many of theſe Obſervations, to determine the 
PRI the Diameter of the great Orb of the Earth to the Diameters 
of the Orb of Sam, of the Orb of Jupiter, and of that of Adu; the 
= alſo of Venus in her r e Conjunct ion with the and in 
- that is, ee * — her neareſt and 1 3 oj the 
will very much help towards the fin n Or 
of Mercury about the Sun to that of the Barth. FP 
for the the true diſtance of the Sun, the beſt way would be by 
means of two O tors, plac d as far aſunder as they could be conveni- 
entiy; which two ſhould either at certain times of the Year (namely, when 
the Sun is in or very near either of the Solſtices) obſerve by the help of a 
Quadrant (which 1 ſhall another time more fully deſcribe) by which the Halti 
8 of a Cæleſtial Body may be obſery'd io Road Minutes; they _ 
y, with fuch a Quadrant obſerve moſt exaQly the Meridian hei | 
Ming) Bajo vrop the Solftice, each of them moſt exactly aſſur of the 
ewe height dia des, n a 1 
da 
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* 1 did, che l af Day, ue bey ee the fixt 
, e e e tae ufc of) Se * _ 
for I then hinted how m bo. Pie to 
deviate from the places afſign'd them by Ticho. ir becrnſe Ie e 2 
difficult to rectify be | 
ficient for moſt Obſervatians, if only tho Stars were ich were 
the moſt —— in or near the Zodiac one 


A 


poſe 1 did likewife then delineate and deferibe'a new 


ment, which I judg d the moſt convenient for that e has 8 

yet been made uſe of it being an Inſtrument *. 5 very 

little i tro Error Irom the make, and if digen ſuch as Will eaſily 

| the. Re- 


1155 
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1 
ig 


m * Pole at leaſt Omewhter 
© Circle: The manter of doing which thay, e be 


within the Artick wt 2 
. this, Fix to ſome 15 Beam a very long Perpendiculat or PIih- 
whoſe ſuſpendin Braſs-wire of a ſmaller , to theen 
ct unh aal be tare þ Almo as big as the 
| der hit ed withina Box, that it y 
. — — of cular, and yet be ſheiter- 
ed from the motions and diſturbancesef the ard Air. To the North 
1 the farther” the betrer — Bai! - # 
uff two other Lines carefully prepar'd and kr err. 
n for the former, * them fo, that by looking 
by the firſt, and one of theſe, you may de able do ſee the moſt Eaſtern Ex- 


of Re belo a, or any order wha the Anick erde And having the 
* any other within the Artick Cirdle. And having theſe 
Mmm a mm - Unree 


"5 hy 
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of the Ze 


Comal mation the Eccliptick or Annval motion cf the Earth. I ſay, 


Tol:s 
22 


culars mit make it moſt probable, 


* — — ( (Mf 


t be difficult to 
the Angle 


e by chef the 6ſt — 
divided into two 


— 


a have yet met with "a 122 2 
2 l rr the Pole of the World ar of the 
N ed a 


Earth, or the Pole of the Horizon or the Zenith of che 
found it will be exceeding eaſy to find the exact place 


ors Plea i. Nor by the Meridian Altitudes of the Sun; lib to 


© that al 


ſuppoſe 


T exactly known, which we mo 
taking moſt exactly the height 1 5 Star within the 
Artick Circle, when by th — it by to be in the Meri- 
dian; for if Apes. 7 its heigh 
Meridian below ang above the Pole; half the difference of thoſe two 
heights be added to the leaſt elevation or height found, it will give the exact 


afterward examine 


Point among the fixtStars,tp which thePoles of the Earth do at that time tend: 


Iny at that time, becauſe it has been found that the Poles of the diurnal Mo- 
tion af the Earth do in time change and alter their places among thefixt Stars, 
ſo a to deſcribe a kind of Circle about a Point, in or near thePoles of 


cauſe it has not been yet certainly determin'd what the variation of the Poles of 
the Eccliptick or the annual motion of the Earth is; and tho various Aſtro- 
nomers have excogitated ſeveral Hypotheſes, whereby they indeavour to 
make the variation of the Aga ty of Ne ay aps regular, and tho? ſome 
have aſcrib'd that variation of that Obliquity to proceed from a motion of 
the fixt Stars, others from the variation 070 the very Orb of the Sun or Earth, 
others to the variation of the XquinoQial ; yet I cannot find by all the Ob- 
ſervations that have hitherto been recorded, that the matter can be ac- 
curately determin d; for ſince the places of the Stars, ſet down by the An- 
have been found by the noble Ticho to be in many particulars very 
falſe ; and ſince that even. of thoſe exact and diligent Obſervations of Ticho, 
there are lately found, by the excellent Hevelins, as I hinted the laſt Day, ſo 
— of them moſt egregiouſly differing from thoſe Places and Poſitions they 
e placd in by Tiche, what hope is there of bringing that to any certainty 
where the Ground-work cr Foundation of Obſervations on which the Theo- 
ries are to be built, are ſo,unſtable and uncertain ?' For either there can 
be no certain credit given to any Obſervations to be met with in Authors; 


or if there be, I ſee, no reaſon why we may not affirm even the v 


t diſtance of the fixt Stars one from another, or their Poſitions or Re- 


an other —— to the Circumambient ft Stars; that is, really to appear in 
an other place of the Heaven at this. Day, than it did in the times of the 


Antient Aſtronomers, Now if this be ſo, it will be yet a further diſpute, 


whether this has been caus d by ſome ſlow motions of thoſe Stars one among 
another; or whether b A the alteration of the very Syſteme of the Sun in re- 
of them ; and z and tho the firſt ſeem the more probable; there having of late 
ae very ſtrange variations — alterations as to Magnitude 
among thoſe fixt Stars; witneſs thoſe ſeveral new Stars which have ap- 


— alſo thoſe Comets 4/4 have been by the- lateſt and beſt Aſtrono- 


ers judg'dto be aboye the Orbs of the Flanets, and to be equard with the 


of the fixt Stars ;] Las to inftance in no other than that new Star 
ed has ſo many times appear'd 2 diſappear'd i in the Neck of Cer: which 
was obſexy'd by Hevelius in the Year 1660, and does not, that I can find, 


appear his time, no not thi a Teleſcope. ] Tho, I fay, theſe parti- 


pound 


equal parts: Bebeiben the | 


uſcs. hereafter to he mention d- This Line will denote out 


ht be obſerv d when it croſſes the 


or very near, be- 


among themſelves to be alter'd, and this or that Star to be really in 


— — difappes and va ry'd their Magnitudes to all degrees almoſt 


— tranſſ poſitions have heen made 
even in the Regions of N yet tis not impoſſible but that ſome variati- 
ons even in the Syſteme of the Sun, may make ſome ſenſible difference. And 

2 by the way, minds me of a * aged I have ſeveral Years ſince pro- 
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cannot be nnd a manifeſt difference, between the Elevation or Altitude of bet morion. 


it at two diſtant times of the Lear; that is, ſu thoſe two Obſerva- 
ions to be made at half a Years d Wass 


be iſtance; for to me it ſeems not unlikely 
but that the annual Orb of the Earth (if ſuch a motion it have) may, by this 

| perceiv d to deſcribe a ſmall Circle about the Pole of the Keclip- 
tick. 4 | * 


For ſince 


iptick be conſiderable, thoſe Stars alſo which are very ne: | 
Poles of the World, cannot chuſe but have a ſenſible variation; and conſe- | 
quently alſo the Pole of the diurnal motion of the Earth will deſcribe a ſmall 
Ellipſe near the Pole-ſtar, which tis not unlikely but ſome ſuch way as this 
may, by ſeveral Circumſtances, detect. But to return to what I was ſaying a- 
bout the manner of examining the plates of the fixt Stars. I ſay, · it were 
extreamly deſirable that a Cæleſtial Globe were ſo made, that the exact Place 
and Poſitions of all the Stars, in reſpect of one another, were moſt acturate- 
ly determin'd and delineated, without any regard at all to the Eccliptick or 
. Xquator ; that is, that the diſtances of the Stars from one another might, 
by accurate Obſervations to be made with the double Teleſcope, be dend, 
er which, from a ſufficient number of accurate Obſervations to be made, 
as I ſhall by and by direct, the true Eccliptick or way of the Sun or Earth a- 
mong theſe Stars ſhould be exactly found out and delineated : For it is _ 
ſufficiently evident from the various Theories and Hypotheſes, and Tables of - MM 
Aſtronomers, and by the variations of them all from Obſervations, how much 11 
they are all of them hitherto to ſeek in many particulars, not only in a 
great meaſure of the true Motion or Velocity of the Sufi or Earth in the 
Eccliptick Line, but ſomewhat alſo of the very Poſition of the Eccliptick- 
line itſelf, and conſequently all the Xquations of times which are deduc'd 
from theſe, are ſomewhat uncertain alſo. Now for finding out the Ec- 
cliptick, the beſt way would be, Firſt, To find out the true Point or Pole of 
the World, which may with care be moſt accurately done. Next the qua- 111 
tor or Equinoctial Circle ſhould: be found, and for the Time and Year when HY 
the Obſervations are to be made, the Declination and right Aſcenſion of fome 1 
of the moſt notable Stars near the Xquator ; that is, taking for the time the = 
Longitude and Latitude of the Stars to be reckon'd after the ſame manner 
as the Longitude and Latitude of places on the Earth are, namely, by tak- 
ing a Meridian or great Circle paſſing through the Pole of the World, and 
any notable fixt Star, and for the preſent placing that as the firſt Meridian, 
as *t ; then taking notice of the right aſcenſion of the moſt notable Stars 
in reſpe& of that Point where that great Circle cuts the Equator, making 
ſome allowance in all the following Obſervation for the proceffion of the 
Aquinoxes, according as I ſhall by and by direct; and inſtead of the true 
Latitude of the Stars from the Eccliptick, which we will ſuppoſe yet to-be 
ſought, at leaſt which we deſign hereby to examine, to take their - Declina- 


tion pro tempore, from the Equinoctial Circle. But becauſe neither theſe nor 
the wing Obſervations can be well made without the two other Laſtru- 


ments I formerly hinted ; therefore in the next place I ſhall indeavour to de- 
ſcribe thoſe and the manner of uſing them. | | 


And, 
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furt Stars d lanets, Which mall be exceeding light, ſmall and eaſily manage- 
able, and yet ſhall be adapted fo as to diſtinguiſh an Angle as exattly as a 
Quadrant made the uſual” way, ſhall be capable of performing,” tho” it be 
twenty times bigger in Diameter, I ſhall add this following DeſEnption. 
Prepare a Quadrant of Braſs or Wood, or agy other convenient Subſtance, 
that will neither warp nor ſhriak, ſuch as in the Figure, whoſe Radius 
PB may be about ſixteen or eighteen Inches long, more or leſs; let, to one 
Gde ob it. be faſtned a long, ſquare, hollow piece, as AD, of the ſame ſub- 
ſtance; and about a Foot longer than the Radius of the Quadrant having a 
tion through the whole length of it, of about an Inch over, to ſerve 
the Tube of a three Foot Teleſcope on the out fide of the piece; ſafpen- 
ded a ndicular or Plumb-line FE, whoſe Plummet F may be large and 
bom en prepare a finall long Index, ſhaped in the manner of that in 
the Figure IHG, which ſhould be of ſome matter that is exceeding light and 
ſtiff, fuch as the outſide of a Cane, or the like; and fo order'd, that the 
ſhort end GH may 31e the longer HI; which longer H] ſhould be 
taper d into a very ſmall and ſlender Stem, and point towards I: Into the part 
H of this ſhould be let in a ſmall piece of Braſs k, into which ſhould be 
drilfd an exceeding ſmall and fine Hole or Center, the ſmaller the better, ſo 


that it will indure the fineſt Steel Wire tho” as ſmall as the Hair of a Man's 


Head to paſs through it, and no more; for the more curious and exact this 
contrivance be made, by fo much the more exact will the Inſtrument itſelf 
prove: At the bigger end of this ſlender Index G, fix a ſmall piece of Braſs 
which may ſtand above the Plain about a quarter of an Inch, as X, and in 
the midſt of it cut a very ſmall flit only juſt big enough for the Plumb-line 
FE, to ſlide or be thruſt between it. Having thus prepar'd this Index, b 

means ofa ſmall Steel Wire coming out of a hole in the middle Line of the 
Tube AD, at a convenient place of it, put on this Index, ſo that the ſmall 
top of it, I, may reach and point to the ſmall croſs at F; the other end of 
this Wire paſſes through the hole of a ſmall bended Arm of Braſs NH, and 
is there faſtned. Having thus fitted on this Index and hung on the Plumb- 


line BF, making it paſs arg the ſmall ſlit of the Braſs X, that is treRted 


u the bigger end of the Index GHI, ſet the piece AD Perpendicular, 
which you will be able to do to the greateſt exactneſs imaginable; for by 
means of this ſmall — — 2 1 ＋ — ſo ons u of its Per- 
pendicularity, the t the Index I, will make it moſt viſible ; fo that b 

this — may — to as great an exactneſs as if the piece A D, and the 
Plumb-line, were above ſixty Foot long; for the end of the Index Hl being 
near thirty Inches, and the Plumb-line being ſomewhat longer, and the ſhor- 
ter end of this Index being but one Inch, or the thirtieth part of the length, 
it will follow, that whatſoever motion is impreſs'd on the ſhorter end of the 
Index G, will be thirty times more ſenſible at the ſmaller end of the Index F, 
and conſequently that the ſame exactneſs of Perpendicularity will be found, 
as if the length of the Perpendicular or Plumb-line were thirty times in- 
creas d or lengthen d, which would amount to more than threeſcore Foot. 
But thus far I have only explicated the way of ſetting the Quadrant moſt ex- 
actly Perpendicular. The next thing 1 am to ſhew is, how it will be able to 
determine Altitudes, not only to Minutes, but even to Seconds. The con- 
trirance for performing which effect, for meaſuring, is this, Let the edge 
of the Quadrant BC be made of Braſs, tho? the reſt of the Quadrant be of 
Wood; let this edge be an Inch thick at leaſt, and rounded - moſt exactly 
and truly to the Center P; upon which Center P, make a Ruler PR to move, 
and on this fix a ſmall Teleſcope MO of the ſame length with AD, namely, 
about three Foot long, having a very good Object-glaſs at M, and a very 
deep 14 at O; and by this Glaſs the Poſition of an Object may more 
iſtinguiſſ d than it can be by any common ſights, tho? they be plac'd 
more than ſixty Foot aſunder: And for the exact determination of the An- 
gle that this viſual Ruy makes with the Perpendicular I, cauſe to be plac'd 
upon this Tube aud Ruler a flat Circular Plate VX V, of abbut two Foot 
Diameter, the Limb of which I divide into three equal Parts, and each of 


. thoſe 


— — — 
thoſe I ſubdivide again into .Parts, and each of thaſk 
divide into ſixty more; ſo that the Whole Cir 
about fix Foot and a quarter, will abs go Pe 
dred parts; for thrice ſixty will be one ule Ei 
times one Hundred and Eighty will make o Thouſand eight 
which number of diviſiogs it will eaſily enough K 
This Circle is fo fixt on the Ruler; that the Center 
from the edge or limb of the 


king a | 
having a ſpace 


ixty Minutes into fixty Seconds. And this is that Inftrume hich, if 
creat Care and Art be usd in the making of it, and Tr. by 
terving will be found as exact as a Quadrant of thirty or times that 
Radius, if not more, and for its lightneſs and ſmallneſs will be eaſily ma- 

of re&ifying 


* 


nageable and portable. I ſhall not now ſtay to ew the manner 
and uſing it, ut ſhall refer it to ſome ther opportunity. * 


& Ae * : | | Vi): + 
NB. I do not find any thing more relating to this Quadrant nor the defeription of 
the Time-kgeper here mention d. 8 5 1 % +6. Dos DI 
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* n Ting in my PE "Fw explain'd thoſe imaginary 
Pg 13 5 ce of the Ba hich are of uſe in Navigation, 


\ _ are — by ke belp et Cadel © Obſervations, viz. Firſt, Meridians, 
being great Circles which paſs through the two Poles of the Earth. And, 
- - Secondly, Parallels; namely, leſſer Circles which are parallel to the Zqua- 

tor, that great Circle which divides the Surface, of the Barth into the No- 
thera and Southern Hemiſpheres: And have ſhewn you, that all indea- 
vours;in the Art of Navigation, is to be able to find out the proper Circle 
of both kinds, which is peculiar tu the place of the Ship. How the Paral- 
el Circle is — I have alſo ſhew'd, viz. how the Latitude of a place, or the 
diſtance of it from the Equinodtial Line, is to be found b by Czleſtial Ob- 
ſervations, either of the Sun in the Day time, or of the fix'd Stars in the 
t; the methods of which are very eaſy, and commonly known 
practigd, thoꝰ not without conſiderable defects both in the Inſtruments 
and th on of Obſervation, as I ſhall explaia more at large 
when I treat concerning the Nautical inſtruments, and their uſe at Sea. 

I have likewiſe explain'd the ways of finding the Poſition. ofthe Meridian, 
or the North and — Line of a place, by the help of Cæleſtial Obſerva- 
tions, and of the Magnetical Needle, and at the ſame time of finding how 
much that Magnetical Needle or Compaſs doth vary there- from — to- 
wards the Eaſt, or towards the Weſt. But this is only the finding of the 
Meridian conſider d as an Azymuth Circle, and not the finding of the Me- 

ridian peculiar to the place in reſpect of any other. Meridian which paſſeth 
2 ſome other place; which is that which is requir d to the determina- 
the Poſition of a place upon the Surface of the Earth in reſpect of 
| the Paraſſel and Meridian, which Nahe main end of Geography and Navi- 
| gation. ar 
What the Lon. The finding then ofthe Renn ofa place, which I here intend, is the find- 
inden. ing Which of all the — — whichgat paſs through the two Poles 
_ cut the Equinoctial at right Angles, is the Meridian that paſſes through 
the place: here, or for which the inquiry is made; that is, what Angle that 
Meridiat Ro 7 the Pole with any _ 0 e determin'd Meridian 
that paſſes throug any cor ones ce, or What part or 
parts of the Equinoctial Circle —— between the © Points 


where ** iid Circle. This is that P which. 
2 % 18 


edge 
over its 


. cal, * as epend only upon Celeſtial Motions and fer _ _ 


Fifthly, Mechanical; ſuch as depend upon ſome Mechanical laventions, 
and have no relation to any of the former. | WW. - 


up- The Aſtrone- - 
t ical method. 


Firſt, Then, for the Aſtronomical Methods, or ſuch as depend wholy 
on Czleſtial Motions and Obſervations ; there have beendivers wa 
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tter Teleſcopes be found than, thoſe we haxe At preſe * 47 55 r 
but a — and manageable length, as gf three 25 a: eh. 155 make 
the ices, as ain as one af thoſe we 4 Lore ye tire Go 

? e Ways will be of little or no uſe n n the Sea, t they may 


Fogt 
be of very conſiderable uſe upon the Land in thoſe Towns or parts where the 
Ship has occaſion to ſtay. 
ſion of-Lugar 
Finds made on the 


Firſt, Becauſe they happen very often In compari- 
: And; Seqondly, Becauſe 15 Obſer vatiqus of theſe 
nd at ſuch places, compar'd with Obſervations made at 
any other known place, the difference of Longtitude between thoſe places 
will be rectifyd, and conſequently. they will. much help to the rectifyin 
Mapps or Chards, which is one very necellary : Inſtrument to be made uſ 
of in Navigation. 

Now for the better underſtanding, of All theſe Aſtronomical. ways of. in- 


quiring the Longitude of a place, it 5 neceſſary to premiſe ſomꝭ præcognitu 


which are neceſſary to be known, in order to a better comprehenſion of them. 
It js to be obſerv'd then, that every Place upon the Surface of the Earth 


hath a Czleſtial as well as a Terreſtrial Meridian, that-is, the imaginary 


lain of the Meridian of each place ſuppos'd extended to. the Orb of the 
d Stars, doth. deſign an imaginary Ling among them; which, as the ima- 
Meridians upon the Earth are ſuppos'd to pas through the Artickand 
Aut erfich Poles or Points upon the Surface of the Earth, ſo the i 1 
Meridians anſwering to them. 3 in the | dy are ſuppos d to paſs thr 

the two Poles of the zial in the Heavens, upon which is made the 
diurnal motions of the H the Ptolamaick Hypotheſis. When thert- 
fore the Sun is ſeen in any * to be iu the Meridian of that place Wy fs 
ever C 
ſuch as lie under the ſame Meridian, for to all other — it is eĩther before 
or after Noon. So that as many Degrees as 2 place lies . of the 
place in which the Sun is at that preſent in the Meridian, by ſo many De- 
ces doth the Sun there appear to have paſt it, and by hom many it lies 


4 Weſt, by ſo many doth the Sun want of coming t its Meridian ; and 


beeanfe the Sun paſſeth three hundred and ſty Degrees in enty four 
5 and conſequently fifteen Degrees in an Hour, and fifteen Minutes in 
inute, and 1 Setonds in a Second of Lime, therefore it. eaſy to 
jo — moon the Degrees and Minutes of the difference of Longitudę 8 Hours 
and Minutes of Time, and contrazy wile, to reduce Hours, es and 
Seconds of Time to Degrees, Minutes and Seconds of Longitudde. 


This bang dem come next bo the Explicatingygt the Alkgoomig 


methods. XA. 

"Me Sieben, principal, wh which, hath. been often Si 200 
which hath been of Very CORE; the Lougitude of. Plac = 
is that by an Lene ck be the coll obſerv d firlt in es, Places at 


fame 
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fame moments of univerſal time, but at different Local times: This Eclipſe 
the Moon being an accidental * the whole or ſome 
Moon's by reaſon of the M paſſage through ſome part of the 
conical ſhadow of the Body of the Earth, becomes viſible to more than a 
Hemiſphere of the Surface of the Earth. So that if the ſame were obſerv'd 
accurately in as many places as it could be ſeen at, this alone would ſhew 
the true Longitude 
a, means to rectify the Mapps 
denomination of one and the ſame inſtant of univerſal time which it receives 
in ſeveral places, from the reſpe& that the Czleſtial Bodies have at that in- 
ſtant to the Horizons and Meridians of thoſe ſeveral places ; becauſe the 
fame inſtant that is calld. twelve a Clock in one place where the Sun appears 
ia the Meridian, is in other places calld, 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, a 
Clock, and all other denominations of Minutes, Seconds, &c. that can be in 
the twenty four Hours of the Day. Now the beginning and end of an E- 


of 
part of the 


all thoſe places in reſpe& of one another, and would be | 
| ny be ck By Local time, Ines the gn 


clipſe of the Moon being made in lefs than a Minute of time (for it is eaſy, 


by the naked Eye, to diſcover, within leſs than a Minute, when the real 
ſhadow juſt touches the Limb of the Moon, and by the Teleſcopes to diſco- 
ver to leſs than a quarter of a Minute) if thoſe times be diligently obſery'd 
in ſeveral places, and adjuſted exactly to the Local times of thoſe places, 


the different Local times being compar d will give the different Longitude of 


thoſe places in reſpe& of one another; for every Hours difference of time 
gives fifteen es difference, and every minute of time gives fifteen” mi- 
nutes of a Degree of Longitude : And by ſo much the ſooner or earlier in 
the Local time of the Natural Day of each place it appears, by fo mack the 
more Weſtwardly is the place ſituated ; and by fo much the later the ſame 
appearances are ſeen in each place, by ſq much the more Eaſtwardly is the 
ſituation of that place. *Tis true, that in ſuch places where the Eclipſe 
ap near the Horizon, reſpect ought to be had of the Refraction and 
Parallax of the Moon, in giving the viſible Pofition of the Moon in ref 
of the fix*d Stars that may paſs under or very near to it, when ſo Eclipſed; 
dat if we only regard the Local time, that may be exactly found by the fix'd 
Stars, either by taking their Attitudes or obſerving their Tranſits by the 
Meridian, without having any regard at all to either of tũ en. 
The whole uncertainty that happens to Obſetvations of this kind, is only 
from the difficulty of diſcovering the very moments of the beginning and 
end of the Ecclipſe, becauſe of a certain penumbra or leſſer ſhadow: which 
incompaſſeth this Conical ſhadow of the Earth; inſomuch, that I have of- 
ten obſerv'd this Penumbra to dusk that Limb of the Moon which is gert 
the Cone fer near half an Hour before the real ſhadow toucheth it, and for 
as long after the real ſhadow is gone off from it, after the end of an Belipfe. 
But generally the Umbra is ſo much differing from the Penumbra, 'that 
one may, with eaſe, be certain; to Teſs than à minute of time, 


ben it 


The difficulty 
in 0bſervi 
Eelipſes 6 
the Moon and 
how to obviate 
it. 


toucheth the Limb, eſpecially in Immer ſions and Emepſions out oi the total · 


darkneſs in total Eclipſes. © Thoſe that have the convenience of: Teleſtopes 
may have the particular intermediate tines when the Umbra doth cf or 
paſs through the middle of ſome remarkable ſpots [iii the Face of tie Moon 
as the ſhadow comes on-br goes off; becauſe the Limb of the Umbra is Muck 
more defin'd upon the Fuce of the Moon, when both the light and th dark 
parts can be ſeen together; and *twill not be difficulr this! way! toſhe certain 


to leſs than fifteen Seconds:of Time, and conſequentiy to be fare of the Qit- - - ... 


ference of Meridians to lefs than four minutes of a Degree; which is ag ticar 
to exactneſs as need be, fur moſt G phical or Nautical Uſes. Forithe uſẽ - 
fulneſs and practicableneſs of this way l could produce you -multitades of in- 
ſtances of the Rectification of the Longitudes of places from one a and 
conſequently of the true ground of making or reAtfying of Mapps; but 1 
ſhall only inſtance in one or two: ' The firſt fhalÞbe that which was made 
by Captain Thomas James at Chariton in Muuſon s Ray, October the 29th 1631, 
and by Mr. Heiry Gelid profeſſer of Aſtronomy im this Houſe,” where 
he, wich ſeveral other Friends, made the Obſervation of the ſume Ex Hpſes. 
Now, after the return of the ſaid r James, MY) Gellvbr and comparing 
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we ene Obſervations together, found that the Meridian! — 
Weſtward oß the Meridian of Lande five hours eighteen minutes in Time; 
or in of Latitude 79*. 30. This he veri 


ify'd allo by another method. 
of which 1 ſhalÞ have occaſion to ſpeak hereafter, and found the difference of 


Meridians of thoſe two places to be in time 5h. 14m. or in Degrees of Lon - 
gitude 789. 300. which differs from the former account but four' minutes of 


uk | Time, or one Degree of Longitude. Now what difference did thus ariſe be- 
©... tween the kccount of the — and the latter way is certainly to be aſcri- 
dd to the latter method, which was more complicated and depended 


the truth of Tables, there being no Obſervation matle here at this place to 


correſpond with Captain FJemess made at Charlton However, Mr. Gell- 
brand in his a thinks it may be the better born withal, ſince it could 


come ſo near the truth in the finding the difference of Longitude of Places 
fo far remov'd ;; ſince very famous er who have ſought the Longitude 

of: Places by other methods, have diſſer d from one another, and from the 
truth ſu much more; for giving an inſtance of the! ſituation of two eminent 
ties here in Europe, not very far from one another, and which have each 
| fr — 4 — very eminent Mathematicians and Aſtronomers, viz. Rome and 
re makes their difference of Longitude 36; Werner 
34 ; Meſtlirie and Origanus 33 , Stifler 18; Maginus 20; Sthonerus 
nd Hendiiao 12. Sradixs 13; Janſonius 10 Long omont anus 7655 

1 10 — Kepler by two Ohſervations of two Lunar Ecolipſes made 


according to this methoid, deſtroys them all, ane proves then to N ow 
but only four minutes of Time. 


So that we may plainly perceive that this method, if it be du obſerv's 
and the Obſervations accurately and judicioufly made, is much aN. prefer- 
vid before divers others. And therefote I do very much wonder Why the 


— — Dr. Foſtwin bis late Treatiſe, that he hath ard d — the 
of the Longitudes of places, ſhould this way as fallacious 

and uncertain, whereas tis moſt undeniably certain father tis in fntety to de 
| before the other ways which he there mentions : And indeed con 
; the facility ſand obvioufneſs of it to any ones undetſtanding, and 
— the) pratticablenefs of it by any of the moſt ordinary Capacity, and 
with the leaſt apparatus of Inſtruments, and without a ſuppoſition of ' the 
Perfection df Aftranomical Tables; I think I may pronounce! it thermoſt 
a py praQicable? way: yet known; nat but that ſeveral of the ocher A- 
n mech] ways which I im to explain, will, with great Care and Circim- 
ede d news — and contenieint Inſtiuments; together with intelligem Aſtronomers 
n T9 the Qbſervitioas':and Calculation, bring us — a \much{prea- 

ter breciffineſs:!- But ſinte thoſe Retwiites are notr at ull times and to 
eq cho there is mort of -reat gbd to be expected from this one me- 
. thin: fromodnyothicr; jet naten; aud to bidt that onhyilb 


Ie bye, 
I nd Sat sthis Obſervationof Cup James and tri Geilibr an doth Prove, | 
that ther moſt:.pare'ofomthe:. 
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. by the Sddvitex of Fupitey tg 


nomers 'is'much => F reaſon of the tar of Foe 
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Inquiry: | 
- Secondly, Uoowtheactthar of the diſtinAneſ, exaAneſs and preciſencs 
of the time of the appearance. - 

Thirdly, Upon the account of the eaſineſs and of the Ta- 
bles, and of calculating the rime ; there little — to be co but 
only the middle motions of them ; at leaſt, what inequalities ſdever it bein 
their Anomaly, it is hardly ſenſible or worth taking notice of them. | 

_ Firſt, For the of appearances ſufficient for this : where 
as of Lunar Eclipſes we ſeldom have above one or two in a Year, of thoſe 
may be had one, two, or more almoſt every Night; ONT — — 

piter' is more than a Sextant from the Sun, are very 

32 a bord nc Teleſcope 3 325 within half that diſtance F3 The Pol — of the the 
Ecli appearance either in the Morning before the San 
Riſing, Se. in n the Bren "after the Sun Set: But the Sætellite are moſt con- 
ſpi is more than a Quadrant from the Sun. Now, that 
this may —— the 5 underſtood, it will be neceſſary to 
the Amas Jovi alis: We are to know then, that being the higheſt Pla- 
net but one, namely, Satin, being view'd through A Teleſcope, is er d 
to have a round y in Diameter, when acronmcal about 50”.. This Body 
is obſer vd to have — 2 dusky ö — — cros_ the 8 of it 
| llel to the Eccliptick, a conſpicuous ſpot, 'w I diſco- 
ver chis Body is found to move round upon its Axis in about ten Hours 
dbeſides this Galileo firſt diſcover d that it had four ſmaller Planets, i... 


which he calFd- Satellites, which continually mov*d round about it ; obſerv/d by 
4 Galileo. 


by later Obſervations, compar d with former, haye been reduc'd to "ſuch; a 
Perfection; às that by Tables, ＋ 5 of their periodick Revolutions, - the Po- 
ſitions aud AﬀeRions. of them, for Are 
certain d. The firſt and innermoſt theſe is dĩſtant about three Semidia- 
meters, and irs Revolution in about 42+ Hours: The ſecond is di- 
ſtant. abour five: Semidiamerers, and performs its Revolution in eighty five 
hours! and twenty minutes: The third is diſtant about 82 


and perforins irs Revolution in about one hundred ſeventy — The 


fourth and butermoſf is diſtant about fourteen Semidiameters, performs 
Kl enn Hours i 2 0 4022 
Hours. G 


"LE" Hob the ! e of hes fecundryiFimers 74 
* i .. fſderably from what: the-Learned Dri Gregory in his late accurate Aſtroind- 
mix, Phyſicz: & :Geometnioz., Elementa, yer I haue ut e leer 
lee, but habe, Printed thens: as. the Autheri. 2 them: Tien ure platin ul. of 
De Gregoc y as. follows. \ The; iter makes its; ; 
1 diſtant 22 — — Center of jupiter Tbe 

bim i 3D, and in diſtant nine Semudianzeters.. Ila third 
of 7 q Days,] whdſer diſt ance it hu Samidiameters..i The fourth and laſt 
my De ad s "deſtant 25 Smidiameters. 1 The diſtantes. are alma ſt double, 
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able Sigdals. The — for thivipurpoſe, are; Firſt, 2 oh 
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Sean, When chen are in the-lomer half 2 1 

they baue their Ingreſs likewiſe, and their Etzreſ from the & 
< - Next when, tbe outermoſt of them does not᷑ touch, but ener 
— oanth re tothe Northwards, or below to the; Southwards,; their. Orbit 


ang Corp: ox Ellipfis,then there are at leaſt two remarkable 
II * them h will be fit og this purpoſe ; that is, their, direct Con- 
n Retrograde Conjugction· Beſides theſe, there are two forts 

> the firſt fort are thaſe of the Satellites, that is, when the Sarifiires = 
wa} Sorry Cone of the ſhadow of the Body of Jupiter, or when they 
emerge or get out of .jt,; both which may be ſometimes plainly diſcover d ian 
the ſane Revolution of the Site, at other times only one of nn 
either the Immerſion or Emerſion. 

Secondly, There is ah Eclipſe alſo causd upon the Body of Fupicer Jupiter by the 
ſhadow: of the Sue, by which means one may, with a good Sl plainly 
perceive.a dark ſpot or ſhadow entring the Eaſt Limb of Jupiter, and paſſing 
over. ſome part of its Face, to leave the Body of Jupiter at its Weſt Limb: 


Each of theſe Tranſits of the ſhadow will afford three remarkable lIaſtants or; 


Times ft for this purpoſe, namely, Firſt, The Ingreſs of the Shadow or 
8 


into the Face. Secondly, Its Poſitioa in the middle of the Line of its 


runſſt, Which by reaſon of Ser of the Belts upon the Face of Jupiter 
the lateral Poliion of ſome of the other Srellites, may de eaſil 


which art plainly exoveh diſcover d by g ood Teleſcopes and diligent Obſer- 
vers. So that ſince there are ſo many — OLI Accidents obſervable, ſcarce 
any Night: can paſs without afford ing ſome one or more of thoſe 
nities. Hence it will be ſufficie my evident, that there will be above a 
hundted convenient times: to make ſuch A than cam poſi 
happen by means of Ecclipſes of the Moon. 01211105! 
Beſides theſe, there art other remarkable Caajundiions. of the, Sers 
themſelxes one with another, which will ſerve for proper Remarks, eſpeci- 
allj at ſuch times as Jupiter is in or very near the Eecliptick(y fot. ten the 
plains af the Orbs of the Sate lites art very near in the plain of he n cliptick. 
and the apparent motion of the Setedires is very near lum. freight, and 
ſo the of one of them Retrograde in che Jower park of it Epicy- 
cle with another of them direct in the upper part ofoits ENA very 
ſhartiiand momentary, and ſo becomes a fit mark ſori ſuch am HH vtονν 
Thelike may alfo be qhſer wd 2 having a conſiderabie BRaitade the 
way of the Satellites appears Elliptical then the Conjuction of two Sanni 


res, may, with ſuſficieat accurateneſs, beobſerv'd. $ 
being viewsd 22 | 


- Noynany, one of theſe remarkable: appearances: being; 
ob by pn TENETS if the times ui : 

ex taken at es, t cer tan ference of tha 
—— 2 ß — 


8 3 vibe Moo j and vonſequenty if the ſame —— 


were — x rates oe —— the Longit of all 
choſd plies. wound bo thereby aftertaia'd, and that in the nut pfade ü « 

mut greater prełiſeneſt chan tis poſſible to do bymthechelp D 
the Monde d becauſe ſome of theſe may be diſtinguiſſid almoſt n m 


Seen Time a thb of the Mon ma be to Minute which ap- 
pears yet farther, Firſt, By reaſon oß the — bf nink Bodynefiithe. Se- 
refit aa By reaſon of the great Velocity of all and much more of 


innermoſt or firſt, which is next the Body of Fapirer. Thirdly, B 

the Canal di deen be iat, tuo frbm 

hard wa ri6 Body GU vonſequenthyof che. ſntaſl Penumnbta the baden 
Jb. 


ni bung 

0 — — — — 
ofithana n ange uf the Retumbrulat 
the is about . the Angle of the Penbachez ad Mar win 
not de more than ; part of a Degree, the diſtance of the Earth from the Sun 
dei e boing n EIT: * 


rea- 


Villains nt 


) 


do contribute to the quickneſs 
that the Time is very preciſe and ſeen by a whole Hemiſphere of the Ea 
as it were, in a moment; and there is no regard to he had of Parallax, 
nothing elſe to be taken notice of hat the very preciſe time of the appear- 
ance ; for this only gives the true difference of Longitude between all thoſe 
Places where it ſhall be ſo obſerv'd by the ſame method, as I meation'd be- 


| in Eclipſes of the Moon. qt es www ob 15 
are, Firſt, That pretty long The Ah 


2 + 4 re i. F of * — _ _ 
and ſhort duration of the appearance: 


T 4 


The Difficulties that occur in this method, 
Teleſcopes axe requiſite for making the Obſervations and accurate Pendulum in this nerbod. 
Clocks, both which are as yet not” practicable at Sea. But, as1faid b 
notwithſtanding this it may be made uſeful in Hathours and on Shore in ſuch 
ces where Ships may relide, which will be of great uſe for rectifyiag the 
gitudes of Sharts and Mapps. 1 | 2 
A ſecond Difficulty in this way, is the diſtinguiſhing of one of the Satellite: 
from the other: But for this the Theory of them is ſo far brought to per- 4 
fection, and was above twenty five Years fince much advanc'd by my Prede- 9 
or the ingenious Mr. Laurence Rook, that the Poſitions and appearances of a 
_ the Sarellires can be certainly Predifted and Calculated for any certain time; 

and tis not difficult to make an Automaton or piece of Watch-work which 

all, at all times, give the Poſitions and appearances accurate enough for 

ſuch Obſervations, at leaſt to direct an Obſerver at what time he is to expect 

or watch for ſuch an Appearance; and 1 have verifyd very many of Mr. 

Rook's Predictions and Ephemerides for thoſe Appearances, and found them 

pretty exact, even to leſs. than a minute of Time. By which method if Ephe- 

merides be made for one, two, three or more Years, and ſent abroad into 

the Eat and Weſt Indies, and other parts of the World, tis not unlikely 

bat many ſuch Obſervations might be 2 from ſeveral parts of the 

World, which would be of great uſe, eſpecially if at the ſame time there 
were ſome in England that ſhould conſtantly make the like Obſervations here 
with equal. care. And I have good reaſon to hope, that by this means we : 
may obtain the Longitudes of ſeyeral places in the Eaft-Indies, ſince l un- 
derſtand that the French King hath ſent ſeveral yery able Aſtrogomers into 
the Ba- Indies with an apparatus of 'fit Inſtruments, almoſt on purpoſe to 

make theſe and ſuch other curious and uſeful Obſervations. they 

Beſides this I am certainly inform'd, that it hath been of late much practi- 

ſed in France, whereby they have fix'd the Longitudes of the principal Towns 
in Fance, and alſo that of Uraniburge in Denmark, and of Cayen in Iceland, 
in the Poſſeſſion of the French upon the Coaſt of Guiana in America. But 

this only by the bye | | WR; < Exp 
But Ito proceed, the fame thing'may be done by the Satellites of Saturn; 
but they being diſcover'd but of late, and ſo not yet brought to ſo 
a Theory, and beſides requiring much longer and better Telefcopes to obſerve 
the Appearances; I ſhaft forbear to diſcourſe farther of them till thoſe Deſe- 
derata are procur'd; but whatever Invention will ſerve to detect their Ap- 
pearances, will be.much more uſeful for obſerving the ſame of Jupiter, which 
are much more near, and fo much more vivid and conſpicious. 

The ſame thing may be done by obſerving the Apps of the Moon to 
any fix'd Star that lies in its way, when obſerv'd at ſeveral places of the 
Earth, wherein the 1 7 is ſo very ſhort and preciſe, that even in the 

te of a ſingle Second of Time, a Star is ſeen and quite diſappears behind 

e Body of the Moon; but then by reaſon that both Refraction and Parallax 
are to be accounted for, which are differing to Pag © ime where the Obſer- 
vation ſhall be made, it is not fit for common uſe, but requires ſome better 
Skill in Aſtronomy than moſt Obſervers are furniſh'd with, which I ſhall there- 
fore n for the preſent, becauſe I ſhall have occaſion to treat more 
largely of it when 1 explain thoſe ways that do neceſſarily require a know- 
ledge of both thoſe. __—_— | g 

But 45 all theſe methods are uſeleſs as to the main deſign for which the 
kggwledge of the Longitude is deſir d; which is from Obſervations made 
an the place wherever it be, whether at Sea or on Land, and to deter- 

mine preſently what is 2. of that place from any known Meridi- 
9 ; PP PPP | an. 


"7 r Ria = Ar 
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This is that Invention which has hirherro dra all the Lean 


3 Mechanicks, Navigators, Geogra 19 wry) ers, Aſtronomers, Geotherers 
and Philoſo 5 among which, tho? there have been many pretenders, yet 
no one bas 'd it, or ſhewn the way how to do it: 'Tis-true, e 


F. have been enough have ſhewn what things a e to dak. but no ane 
ofthe uc'd 4 thoſe Requiſites. *Tis certain, that an exact Theory and Tables 

motion of the Moon, or of the motion of 7 upiter, and his Satellites 
it; but thoſe Theories and thoſe Tables are hitherto want- 
= po are alſo exact Clocks that will move exactly upon the Sea, and ſuch 
Teleſcopes as tho? but of three Foot length, and ſo might be made uſe of 
at Sea, would yet do as much as thoſe we now have of thirty Foot; till which 
2 theſe 1 have hitherto nam d, will be of little Wi 


— 
e plain'd to you the laſt Term, ſeveral pon 

* to "hy in 12 to the finding the Longitude of an 
upon the globous Body of the Earth; that is, of finding the Angle that the 
Meridian of that plac maketh with any other determinate Meridian, whe- 
ther it be the e Meridian generally agreed upon, or any other particular 
Meridian of ſome notable place from which the Ship departs ; whoſe re- 
ſpect to the prime be Meridian, or the Meridians in the "Chart made uſe of, is 
known. In order to which I enumerated the ſeveral general ways that have 
| | The ſeveral been hitherto thought of for effeQing this end, namely, Aſtronomical, Ho- 
2 * of ar dometrical, Magnetical, Chronometrical, Mechanical, Phyſical, and Mixt. 
mg Each of theſe ways I did more fully explain the laſt Term, and ſhew'd the 
ſeveral bounds of them, as alſo the ſeveral Objections, Dim̃culties and Im- 
perfections each of them was ſubject to, and what they wanted to make them 
- compleat and uſeful ; which I ſhall not now trouble you with the r ns 


thereof, but rather proceed to the ſecond method or general way © 
the Long itude of places, or difference of Meridians. Namely, The 

Hodementrical, or by the obſervation or computation of the way of the 
Ship between place and place; that is, of obſervia ag, the ſeveral Rumbs or 
Lines in which the Ship ileth, and what way it hath made in every of thoſe 
Rumbs ; that is, how many Leagues or parts of a League the Ship hath 
paſyd in every Rumb it hath all cu ch and how to compute the ne, and 
thence to deduce the true place of the Ship at any time, in reſpect of the 
place from whence the departure is made, or the difference of the Meridi- 
ans of the Ship, and that place, which is the Longitude deſir'd. In order to 
the better explication of which it will be neceſſary to explain the ſeveral 

rts that are neceſſary Ingredients in every ſach Inquiry or Operation, that 
Þ i it may be perform'd the more knowin * and ſcientifically, and not by 
wrote and ignorantly as it is nom perform'd, for the moſt part, by practical 


-- wi Navigators; and to that end it will be neceſſary to explain, Firſt; What 


"hat the , kind of Line it is a Ship deſcribes upon the. Surface of the Earth or Sea. in its 
> Ships wy PRIIDS or ſayling through it, when ben fteerd upon à certain Point of the 
1. Compaſs. Secondly, How that Line is found and diſtinguiſt'd from all other 
Lines that may be defcrid'd upon the Surface of the Earth, for that it is a Line 

not only differing from all other Lines upon the Surface, but becauſe every 
one of thoſe Likes differ from every other of the ſame kind ; and not only 

How it differs ſo, but every part of each Line from every other part thereof in many 
| * all other reſpects; ; as Firſt, In its flexure or bending : Secondly, In reſpect of its pro- 

Les. tion to the Meridians and Parallels, namely, as to the menſuration of 
Tz La. and Longitude: And, Thirdly, In reſpect of any other great or 
35 leſſer Circles that may be drawn, or ſuppos d drawn upon the Surface of the 
1 Earth; ſuch as leſſer Circles of diſtance from any one Point or Place; or 

er Circles, ſuch as Lines of Poſition or great Azymuthal Circles. Nor 
Fave hitherto met with any Globe whereon the ſaid Lines have been truly 
defcrib'd, or any other ho preicnbd a Scientifical or practical way of de- 


ſcribing the ſame. 

Ihe chief propriety then of this Rumb-line, upon the Surfaceof the Globe, 
The chief Pro- * is, that it always makes zone br fame and conic with all The Meridional Lines or Cir- 
— e. cles that it cuts or croſſet equently that it is a L or 


Helix 


The Hodome- 
trical way. 


On 


wh Neth. the Tame with infinite Revolutions which will ne⸗ 
ver bring it to the two Polar Points which are the Centers, towards which it 
infinite Revolutions, yet it is a finite Line which beareth a certain proportion 
co the length of a Meridian, and may be defin'd, determin'd and divided as 
exacti as any other Line or Circle drawn upon | phe Face of the Globe, .and 
alſo the reſpe& or pro of the whole Line beareth to 


— 


proportion that any pa 
the Meridian or Parallel that it croferh. ** 3 2 | 
irſt, As to the length of any Rumb-line ; I fay, that it beareth the fame of u, ing 

Yrtion to the length of a great Circle, that the Secant of that Rumb £4 proportion 
Angle from the North or South, hath to the Diameter of the Globe; ſo z0 « grea: Cir- 
that tho it maketh Infinite Revolutions about each Polar Point, and will 
never arrive at it, yet are all theſe infinite Revolutions equal to a finite and 
determinable length of a ſtraight Line, and that to as great an exactneſs as 
the mips yrs is or can be determin'd between the Radius or Diameter of 4 
Circle and the Circumference-thereof. Both which Proprieties, and ſeveral 
other tending to the menſuration and computation of the parts thereof, and 
for manifeſting the reſpect they bear to the Meridians or Parallels, or for de- 
rermining of the reſpective Variation of the Longitude and Latitude which 
it maketh in its Progreſs either way towards the North or South Poles, 1 
ſhall; in ſome following Lectures, demonſtrate ; whereby all ſuch Diſputes, as 
have ariſen about, that Subject, will be remov'd, and the Nature and Pro- 
prieties thereof will be manifeſted by a much eaſier method of Demonſtra- 
tion than what hath been hitherto by any one us'd or produc'd for that pur- 

I ſhall alſo ſhew ſome other ſorts of Projections of the Sphzrein Plano 
than have hitherto been produc'd, very apt and pertinent for this purpoſe, 
whereby the Navigator may mere eaſily, with his Ruler and Compaſſes, 
meaſure the Rumb-line, and refolve all Queſtions that concern the failing 
by the ſaid Line with as great certainty and exactneſs as is neceſſary to work 
withal from any Obſervations or Menſurations that can be made at Sea by 
the Logline and Compaſs. a | | 
But before I can well _—_ with the explication of this Head, it will 
be neceſſary to premiſe ſome Præcognita of practical Geometry, which will 
be uſeful for the knowledge and more eaſy deſcription of the Rumb-lines, 
and for the meaſuring of the parts of them; eſpecially by reaſon that the 
Rumb-line as it is, or ought to be, deſcrib'd upon the Globe, as it is very 
difficult and almoſt . to be made uſe of at Sea; fo do I not find 
that the ſaid Lines are hitherto truly laid down upon any Globes yet extant, 
or any certain way preſcrib'd for the true drawing or laying down of the 
ſame upon the Surface thereof, but they are ſet off by ſome Points from Tables 
calculated for that purpoſe, and the interjacent parts of the Lines are fitted 
up by hand and by gueſs, which is very imperfect and inartificial. 

But by an Inſtrument that I have invented, it may be moſt exactly drawn, 
not only upon the Surface of the Globe . itſelf, but alſo upon ſeveral pro- 
jections of the Globe in Plano or upon a Plain, whereby not only the ſeveral 
Proprieties of the ſaid Line may be expreſs d, but alſo the menſuration of it 
by the help of Ruler and Compals, will be more facile, expedite and tract- 
able for uſe, and the true Nature of this perplex'd Line more eaſily compre- 
hended and conceiv d: And this I do the rather, becauſe I judge, that by 
means of this way the true Courſe of the Ship may be more ſpeedily, eaſily, 
and with leſs ſubjection to miſtake, be computed and protracted, than by re- 
ſolving of Triangles or Arithmetical Calculationt; for if by the Inſtrument 
can be diſcover as ſmall a part as one can be aſſur'd by the Log-line in 
Sailing one Watch, then all nicety beyond that is loſs of Labour and Time. | 
By Practical Geometry then I underſtand that part of Geometry, which ,, . , _ 
teaches an eaſy way of performing that by Operation, which is requir'd to 1 nt iy pradt 
be done by Theory, in order to put it into effect and practiſe. The buſineſs c Om. 
then of this Practical Geometry, 1s principally to deſcribe, deſign and lay 
down all thoſe Things or Lines exactly, according to the Theory which are 
requĩr d to be done, and to determine and meafure the quantities of the parts 
deb by, or from that Deſcription. | . | 1. 5 
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I know: that into Practical Geometry, is uſually alſo taken all Haun eſs ot 
Obſervation, ſuch as the taking or meaſuring of Angles, 1 —- of of 
 Caleftial Bodies or Terreſtrial, as Mountains, Clouds, and the like, a 
the-meaſaring of Sides or Angles-upon the Earth in ſurveying; and the mea- 
ſuring of the Contents of ſolid Bodies, as Timber, Stones, &c. zud the 
' meaſuring of Liquors, or the capacity of containing Vellels, as-is. done in 
Ganging, and other practical parts of Mathematicks; but theſe as not at all 
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pertinent to my preſent purpoſe, I ſhall now omit, and only.conhne my ſelf 


to ſpeak of ſo much of Practical Geometry as ſerves to teach the true de- 
'S fribing aad dividing of ſuch Lines, or Bodies as Are, or may be 
15 uſeful 


this part of Mathematicks upon which I am-diſcourſing, which is 
of the Art of Navigation; namely, how any Probleme that 8 or is 
neceſſary for this Art, may, by the help of Ruler and aher les, be truly 
: drotracted and meaſur d upon a Plain, with as great exactneſz as tis poſſible, 
F by the help of the Inſtruments and Methods that are hitherto, us'd to make 
\ Obſervation on which to ground the Calculation, ALY S 4 
| In this then I have four things to be conſider d, which makes uß the Pytha- 
.gorick Tetractys, namely, Point, Line, Superficies and Solid; of each of 
which I ſhall diſcourſe. | ap" "+ 0 

By Point then I do not here underſtand an imaginary nothing, which, in 
ſpeculative Geometry, is defin'd to be a Negation of Quantity, or an Entity 
that hath no Part or Quantity; but I underſtand ſuch a Point as hath 
Quantity and Extention, but yet ſo ſmall and minute, as that the ſenſe can 
not diſtinguiſh that it hath any Parts; ſuch as the Point of a very ſharp Needle, 
or the Point of a very curious pair of Compaſſes; or ſuch a mark with Ink 
as is made with a very ſharp nibb'd Pen upon fine ſmooth Paper, which the? 
it may be eaſily enough prov'd, either by Microſcopes and other Glaſſes and 

by Reaſons too to have breadth, and ſo both Longitude and Latitude, nay 

3 and Profundity too or thickneſs, yet as to the uſe, for which it is here de- 
I | fign'd, it is ſufficient, and may paſs for a true Mathematical Point, if at 
I leaſt we will but ſuppoſe the middle of it to be that which is aimed at in 
A Point is determin'd or given or found when the reſpects it hath to-ſome 
other Point or Points, Line or Lines that are alfo given aud known, and are 
ſafficient to determine its true place., as if it be defir'd to find or place a 
Point upon a plainSuperficies that ſhall have the ſame diſtance from each of the 
two other Points given that they have one from another: The Proprieties 
1 can but agree with two Points in all that Plain, which two Poiats are one on 
1 the one ſide, and the other on the oppoſite ſide of a Line drawn between the 
2 two firſt Points given, and therefore the place of the Point is not determin d 
= ® ug unless the ſaid reſpet be alſo given. | | | 6 
J But if a Circular Line IN 2nd it by gory to to ax age 2 Foe 
which ſhall be equally diſtant every part of that round Line, then is the 
Poſition of that Point truely defin'd, and can be plac'd but in one place to 
have that Reſpect or Propriety. . | FS | 
But further, if two Points be given in 2 Plain, and it be requir'd to find 
or place another Point in that Plain that ſhall have this Propriety, that the 
ſtraight Lines drawn from the third Point to be found, ſhall make a right 
Angle, or any other Angle at that third Point, then are the Data not ſuffi 
cient to determine the Point, becauſe there may be infiniteof ſuch Points 
found, which will all fall in ſome part of a Circle which paſſes through tho 
two firſt Points; and to determine ſuch Point it will be neceſſary either to 
give the determinate diſtance from one of thoſe two firſt Points, or the An- 
gle that is made at one of them. Again, if from-two ſuch Points it be re- 
quir'd to find or place a third Point, whoſe diſtances from the firſt two ſhall 

be to each other of any known or determin'd Proportion, as 2, to 3, or the 
like; the Data are not ſufficient to determine the third Point, becauſe there 
may be infinite of ſuch Points, all which will fall either in a Circle or a 
* | Traight Line; and therefore there is ſome other Propriety requiſite to de- 
—_— | In" the third Point to a certain Poſition. In the like manner I could in- 
bk 1 ] Kane a hundred other Caſes, to ſhew the neceſſity there is of giving Pro- 
_ | | | 
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er ra Pofition of any Point which ĩs to be e 
erwiſe the Practiſe or performance thereof cannot be done. MI o 
not here further inſiſt npon ir, becauſe that I ſhall diſcoarſe of it more fully in 3 
the conſideration of _ Superfices and Solids ; and the only thing to be Pe _ 
obſerv d in che placing of a Point, is to ſet it exact in the croffing of two  _ *X' 
Lines which are to determine its Poſition. "7,206 N | 
The next we are to conſider is Lines; that is, not. a length without bredth, „fen 
as in pure and ſpeculative Geometry, but a length that hath the leaſt ſenſible * | © YN 
|  bredth that can bedeſfcrib'd, ſuch as a Line drawn with the point of a yery 
- ſharp Needle, or point of a Ce or fine nibb d Per, which may paſs for 
a length without bredth at leaſt, if. we conſider the middle of it. 
Now Lines may be either ſtraight or bent; a ſtraight Line is that which 
is the ſhorteſt that can be drawn between two Points given, and conſequent- 
ly there can be but one ſuch drawn, and therefore that Line is perfect gi- 
ven, which is fo determin'd by two given Points, and therefore in tive | 
Geometry, tis put for a Poſtulatum, that ſuch a Line may. be ſuppos d drawn, 5 
or is eaſy to be drawn ; but in practical Geometry we muſt conſider of the 
means how to draw it actually, which in ſome caſes is not fo eaſily x 
if extraordinary truth and exactneſs be requir'd : For, Firſt, if the Line be n. AM ” 
to de drawn upon a plain, a ſtraight Ruler being laid ſo as that the ſtraight of S « » 
edge of it juſt paſſes over the two Points, then moving along by that edge a fl, Line. ) | 
fine pointed Needle or ſharp mbb'd Pen, we draw a line from the one Point to — | 
the other, and for common uſe the thing is done; but if any thing of Niceneſs 8 = 
or Curioſity be requir d, we ſhall find it very difficult to lay the Ruler ſo as that | 
it equally reſpects the two Points, but that it will lie a little nearer one Point 
than the other. Again, tis difficult to carry the Needle or Pen along with 
the Hand, as always to keep the ſame reſpecl to the ſide of the Ruler. And, 
Thirdiy, "Twill be very difficult to find or provide a Ruler that is perfectly 
ſtraight, but that it will have ſome bending in it one way or other, be it 
ſhot never fo true with a Plain; for tho” the Plain be true that ſnooteth it, 
yet if the Ruler be not ſecur'd from warping it will bend under the Plain; 
beſides, there are very few Plains that are fo true, but that, if they are 
Wood, will, in a ſhort time, have ſome little warping or bending; and I know 
an ingenious Workman that aſfur'd me he never ſhoot any thing true 
till he had made a Plain of Steel, which he had ground down to a truth of 
ſmoothneſs and plaineſs by rubbing and poliſhing it upon another Plain, and 
to have a true Plain to rub it upon, it is no eaſy matter to procure as I have 
been ſufficiently ſatisfy'd by ſuch as have indeavour'd to have. them for grind- 
ing of Optick or Perſpe ive Glaſſes; for I could never yet meet with any one 
but that, by a way I had to examine them, I have found them either a little 
Concave, or a little Convex, tho” that were ſo little, as not, by the common 
ways of examination, to be eaſily found. But it may be faid, that ſtreign 
ing a fine Wire, or Hair, or ſine Silken Clew between two Points, will de- 


ſcribe or draw a ſtraight Line between two Points; to which I anſwer, that 
if the Plain on which ſuch 'a Line be to be drawn be exactly plain, and that 
plain lie exactly Horizontal, then ſuch a Wire or Hair will perform it; but 
if the Plain be inclin'd or ſtand Perpendicular, and the two Points are not 
Perpendicular one over the other, then ſuch a Line can never be ſtreign'd 
ſtrait whatever ſtrength it be ſtreign'd withal; for its own weight 
make it bend down in the middle, as has been ſufficiently demonſtrated by 
the ingenious Galileo, and Aer ſenmu, and divers others; eſpecially if there 
be any conſiderable diſtance between the two Points. Theſe things I mention 
to ſhew, that tho* it be taken for granted, that this which ſeems the eaſi- 


eſt of all things in practical Geometry to be done, yet is not ble 
without t difficulties where niceneſs and great exactneſs is requir d: 


And poſſibly this might be the reaſon why Geometricians will not allow ſuch 
Lines to be Geometrical, whoſe way of deſcribing requires the ſliding of a point 
along by the ſtraight fide of ſuch a Ruler as the Ellipſe, and ſeveral other 
Curve Lines, whoſe Proprieties are as exactly known and calculable as that 
of the Circle, and this oaly granted —49 as eaſily deſcrib'd, and therefore 
may as reaſonably be ſuppove defcriba as the Circle or a ſtraight Line. 
244444 Since 


_ 1 7 * 
_— : , ty menos I 
—_ Nee! the þ 


The diff.cully Table, it is 46: 5 opening the Compaſſes to the length of the Line vin Ke 
, IF 3 W the C Circymference' till it re An to the place where it began, by w 


177 5 er net — 


if. the cu Points be. = 
gs exhibit or draw ſuch a EA not a- 
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that is; the of Light, paſſin 
455 POS Ne tat a ſtrait Line 12 as * oat pe, of - 
; n. which is in the Medtum of the Aix, which I my-felf have 
18 boy ex Ugh prov'd- by. Ohſervati n, finding the fame three Points which ap- 
Pe at one en ne FP? at another time, ſometime. withia half 


all! e of. it yery conſiderably; ich 1 have very ofien 
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practical performance of tha which ſeemeth, and 
We the RE ſort. ps Line that can be drawn, that you may nat 
- YN Pp "if her eafter when I. ſhew you the way of drawing Rhomb- 
nes of. Ever 180 1 ſome other Curve-lines uſeful in Navigation, you 


with foie e of Difficulties and ObGruRions in the methods and 
Ma Eble ao 
true uſe 


e eaſurigg of them, which yet I ſhall ſhew-you as to the 
OR that is zo he made 4, them in Navigation, will be as ſufficient as the 
ORR). S's Circle, or. a Bob; ; but upon this I ſhall, not now further inſiſt, but pro- 
. TH the ene to ſhew: how. on a given Line about a Point given, a 
=. be 

U 


bd ; this, in Speculative Geometry, is a Poſtularum and 
os'd as. caly and obvious to be done, and in ſmall Circles on a Plain or 


of drawing Une digt of the mp es in the Point given, and with the other ſtriki 
means à Circular Line may be ib'd much eaſier and more exact than a 
Tidight Line, or va Gai can be drawn. But for the deſcribing greater 
Circles the thing to, be dane is not ſo eaſy, nay, ſo difficult, that” 15 yn 
HU by the Ui eſpecually where exaQtgels is requir'd, as I was ſufficiently. fa 


difficultaes that occurr d in ſtriking a part of the Arch of a i Cix- 
cle ty Foot Rai for the page of a Tool for griading Teleſcope Glaſ- 
ſes of that length, wheteby it was that a Beam Compaſs made with all 


 Careand Cireu mſpection agile, and us'd with as great Core, would not 
be Oreration nor the way by an Angular Compaſs, ſuch as is de- 
i 04 by. uido Ubaldws in his deſcription of the. Planiſphere, and alſo by 

lagy awe in his Mathematical Jewel, Wo ſeveral other Authors, there 
zund 15 great, a difficulty i ia making the edges of Rulers exactly ſmooth. an 
5 7 as 1 55 formerly mention, there heing indeed no other practical 
y- of making 5 be hedge but the gaging of three ſuch gra, true —__ 

one another by rubbin ing, as there is . any 

I'way of waking A wa N 22: Oe 8.0 of a very. = * 
ta bg a ga ge fr Tool for inding Telefhope Glaſcs, then ky griadiog 
and ubdiog rh es of two Rules together; the one whereof is Con- 
VEX ang, the cker oncave. en e in this kind dg the more inſiſt 
n Pere, becauſe ge the uſe of ſuch, parts of large Arches in the drawing 
n F the 8 phere, wh S the Work-men uf perform by 
. help cb See Bow. which bene 1of or more, as is deſi d, by means 
oh the middle of it, the two nds of the ſaid, Bow being held by 
| the frame of. the Iaſtrument in ich, the is alſa moy'd, '- But this In- 
s much more. eaſy and applicable to this purpole, ſo is it far 
8 5 the. Angular Inſtruments. The true Figure of ſuch a 
Ca being not yet known, which I affirm not - 


i eh in his Treatiſe * Refiſtentia Selidorurp, has de- 
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Rhomb- lines, they may alſo be deſcribd and draw with che like” 
asd exactneßs, and be every ap us fit rufe und prutffe in es f 2X 
vigatian. | : 16 1 cya id 14 buoy >: COAT Red a 207 YE 
. . 2683. 1 begun the laſt day-to explain ſome part f Py; 
 Geometty, in order to reduce Mathematical Theories about Navi 
to Uſcand Practiſe, and-explain'd- the ways and the difficulties ale 5 
ing the ſimpleſt and plaineſt of all viz. the ſtraight and the Circular 
"Crs — taken for granted in ative Geometry to be e to 
be done, which notwithſtanding; when there is requir'd 4 om exatneſs — the 
| mance, are not ſa eaſy — de effected. 
quir'd, A —— — 
Lanſwer, That the buſineſs of OA cometry 
ſtrate the propriety of ſuch quantities, as Li 
their Definitions or 
9 What is to be underſtood by thoſe A 


being only to demon- 7 
nes, Superficies and Solids 


hings poſſible to be done, or conceiv d ſo to be, for 
Fa. thereupon, and that the actual drawing and delineating A5 ing oft Here 
is only. to help the Imagination to conceive the notion of them 
when we conſider them in reference to Practical Geometry, we 2 to Roa 
ſider, not only that the things to be done are poſſible; bat to teach the 
Ways, loſtruments and Operations how they may be actually perforn'd'; 
and therefore tis not here enough to conceive, that there lay ky a right 
Line drawn hetween two Points; or there may be a Circle deſcribd about a 
Point or Center at a diftance given oridetermin'd, and then to demonſtrate 
by reaſon that thoſe Lines muſt have ſuch and ſuch Proprieties ; but we are 
to draw them actually, and to ſhew by. practiſe and actually doing, the thing 
requir'd, and thereby to exhibit the thing done to Senſe, which s one of the 
ends and uſes of Speculation. But it ay be Objected by ſome, or at leaſt 
t ſo; but what need is there of all this Curioſity, Preciſenefs and 
Care of Points aright, and drawing Lines fo curiouſly ſtraight, and 
of Circles ſo exactly round and true? To which I anſwer, that this is not 
a acedleſs Curioſity, nor ſo flight and inſignificant a Matter as not td be te- 
garded, but a matter of great Uſe, nay, a thing of abſolute Neceſlity ; and 


— which, all the = fe of Practical Geometry clpecially i in Geogra- 
phy, Navigation and Aſtronomy, will be lame and impe : for all 


deductions and concluſions in theſe Arts are founded upon pro Nec — 
Obſervations made ; and all our Obſervations are made by the help of Inſtru- 
ments; and thence it will follow, that if our Inſtruments, us d for ſuch Ob- 
fervations, be not exactly made and divided, our Obſervations cannot be 
true, and if our Obſervations are not true, our Deductions from them vill 
not be true neither, but erroneous and falſe, and conſequently all the reſt of 
our Labour and Care and Skill will be needleſs and inſignificant: And that 
this is ſo any one will caſily<grant, when he conſiders, that in moſt Inſtru- 
ments that are us for the Sea, which ſeldom exceed two Foot Radius, the 
fmalleſt Paint almoſt that is ſenſible is the repreſentation of a — and 
that Minate upon the Surface of the Barth, is no Jeſs than 608635 Engliſh 
Feet, there being found 365184 Feet in one "of the Barth, Nice a- 


to ſixty nine Miles, and eight hundred ſixty four Feet, or about 4 
part, the Statute Mile containing 19760 Yards, or 880 Fathoms ; fo that 
1 ——— fark « Radius, the n 


Needles Point in the placing the diviſions s of the Linib or the 
Diagonal Lines or Circles, or the other parts of it, will cafily make an er- 
ror-of. OE ee FOO the Face of the Barth, much more in 
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done, 1 ſhall prove by the ſequel of this Diſcourſe, if at leaſt due 
| be taken in the materials making and dividing the Inſtruments, where- 
2 * new that it will not only — ſafficiently accurate for all ſuch uſes; 
i have this of advantage alſo, that whereas the other method by re- 
ae riangles. Arithmetically is done blindly and by wrought, and "AP 
autꝰn true Conception of the reaſon of thoſe Operations ; this will be done 
more, knowingly by —_— 3 ſince that alone will be ſuſficient to ſhew 
= 2 reaſon of the Operation, to prevent a World of miſtakes of one thing 
for another very in the other way, ſince this way things are plac'd — 
and meaſured in their proper places. This I thonght neceſſary to acquaint 
you with, that you might thereby ſee the great neceſſity and ſignificant uſe 
of ſuch Niceneſs and Curioſity, as | mention'd to you the laſt Day, in find- 
ing and making the Points and drawing both the ſtraight and circular Lines 
true, and that ſuch as may have occaſion to make uſe of ſuch Inſtruments, 
or to make them themſelves, as I hope ſome here may do, would be very 
careful to; ſee that they are made with ſufficient exactneſs, and that the Ma- 
terials be ſuch as may continue and preſerve their form without warping or 
ſhrinking. But on this Subject I ſhall ſay more hereafter when I treat of the 
ſeveral 2 5 themſelves: I ſnall therefore at preſent to the 
other parts of Practical Geometry, and in the next place explain what is un- 
derſtood by the reſpects that two right Lines drawn upon the ſame Plain, 
bear to one another: This will fall under two general Heads; Firſt, Such 
as ate equally diſtant from one another, and ſo calłd Parallels: Or, Second- 
ly, Such as ſome ways croſs each other, and fo form an Angle between them : z 
for an Angle is nothing elſe but the Reſpect, Tendency, or inclination of 
two Lines in the Point wherein they cut or croſs each other. 
This [nclination of two right Lines in the Point of InterſeQion is co 
by the part of the Arch of a Circle drawn about the Point of interſeftion as a 
Center intercepted between thoſe two Lines, and computed or comparedwith 
the whole Circumference of that Giede ; * ; as if AB and DG cut each other 


Fig.3-7454.10. in the Point C, and upon the Point be deſcribed the Circle FHKI; FE mea- 


tices rho Angle FCE, for what part FE is of FHKIF, FCE is of four Right 
Angles. | 
If the intercepted part be one quarter of the whole Circumference, then 
on Angle meaſured by it is calld a Right Angle, and the Lines are calFd 
Perpendiculars to each other; as if ABand Hl croſſing each other in the Point 


44 zof the whole Circumference, then is Hl Perpendicular to AB and 
to 


If the intercepted part be leſs than a quarter of the whole, 'tis call'd an 
— * as the Angle ECF or BCG, becauſe FE or KG are each of them leſs 
hong ure of the Circumference, FCE and ECH making one quarter of 


the intercepted Arch be more than a quarter tis calPd an obtuſe Angle, 


| as ECBor FCG. which are compounded of a Right Angle and an Acute, VIZ. 
ECH and d HCB, or HCl and ICG. "I 


Hence tis obvious that Perpendiculars make four equal or ht Angles a- 
bout a Point as FCH, HCB, BCl, ICR. Y 

that all other croſſing Lines make two Acute and two Obruſe, which 

- fourare equal to four right; and any two adjoining are equal toy two Right 

An es as FCE and ECB are equal to FCH and HCB. So, 


rom hence proceeds the neceſſity of dividing and meaſuring the of 
2 Circle, and finding the ion they bear > the whole Circumterence; 
Which is various ways the moſt uſual and aleful of which are per. 


tormd by the help and meaſure of ſtraight Lines, which have certain reſpects 
n both as to lepgths and poſition to ſome Diameter or Radius of the - 
eee | kgs cle, 


Be 


pow I 


FCR, of pey - = dew 50 ti TI 2 


Semidiamterers ar Rath), becauſe every part of the ſage Circumference Wed 
qually diſtant from the Center: 2103 fl to ee 28 vor NECES; 
* ſtraight-line be dtn within thei Circle | cn the Cirtutifetedce 
thera: in two Points, the: part of the line ant between tfoſe two 
Points is: cada Chord or Subtenſe in — to the rString of 4 Bow; 
ſubtended or ſtretched from the ends thevecf, as HG is che Chord of the Arch 
HRG being extended between the ends L 
Snbtenſe or Chord of both thaſe * 
it divides or under whictvit is drawn q as 0 HEG, andöf HFG. S0 /Dia- 
meter iv.always the Chord of a Semicinde ee 2 
All Choꝛds that are equal ſubtend equal Arches of the ſame Cirtds9" bel 
cauſe a Circle is a bent or curve Line, whoſe: ending br cureiture is every 
where equal and uniform, every part thereof therefore which is - cquat-in 
length muſt have the ſame curviture, and conſequently: the ſame leng geh of 
a ee SES fawn 8 312 * 156 BO 3.00 
heſe Definitions or Deſcriptions w — \wy'yre ent Uk 444 
Diſcourſe, I ſhall therefore proceed... 915 


In Practical Geometry, as every regulantige 4 is drawnor deſctibed by ſome 
per Inſtrument ; ſo every length is meaſured and every diviſion alſo made 


y ſome or Known meaſure, by which the ſenſible truth thereof is ex- 


proper 
perimentally verify d and exhibited; I do not ſay demonſtrated, as ſotme 1 


perceive are very apt to do both i in their Writings- and Diſcourſe, who 
ſuppoſe the ſhewing a thing drawn upon Paper to be that. which is under- 
ſtood by — but that, I conceive, may om a common, 

tho? falſe Acceptation of that Word; ſince the ſtrict and prbper ſenſe thereof is 
much an other Notion, of which 1 formerly more largely: diſtourſed: And 


therefore I now take it for granted, that the Principles of. Speculative Geo- 


metry are already known, — as ſuch F ſhall refer to — — Where I have oc- 


caſion to make uſe of Demonſtration ; and ſhall not oblige my ſelf to follow 


the method of Euclid, but ouly treat of ſuch Pets of Practical Geometry as 
relate to the Subject I have in hand. 
Now becauſe ! ſhall only diſcourſe of ſtraight Lina aud Circular, I have no 


—— a — to mention any other Inſtrument than a'Rraight Rule and 


ly Rr as not to need my thing more to be faid of Thaw than what [ 
have already premiſed. io] | 

I need not alſo, I ſuppoſe, now mention the ſeveral ways how to draw or 
let fall a Perpendicular from a Point given to a line given, nor how to raiſe a 
Perpendicular from a Point in à line given to that line; Lor how to divide a 
line into two equal parts, theſe being ſufficiently obvious and commonly e- 
nough known. And therefore taking theſe for granted as'already known, I 


proceed to other ways of dividing a line gone into ſuch a number, or ſuch 


| ſorts of parts as ſhall be required. * nu7 7:1 
And Firſt for dividing a given Line into any number of dated ual parts the 

way of procęeding is as tolloweth. | Let AB be a line given ivid 

to nine equal parts, Firſt, Open your Compaſſes to the ap 

and having one point of them in A, deſcribe the 

from the Center B deſcribe the Arch AD, then taking with your Com- 

pus es the diſtance of any point in A as D from the point A; "ſet off the 


diſtance from B in the Arch BC to C: Then draw the lines Ach an, 


BDE, through the points AC and BD: Then opening — SO Compaſſes as 
near 23 to the length of a ninth part he Line AB, the 


Rrrrrr nearer 


* 


FL > >. of. 65 en. 72 . to 
r fame Circle aue egal to one ungther; as are alſh 


. 


which are the moſt plain Inſtruments uſed, and i; ate ſufficient- 


ed in- of dividing 4 
of the line, given Line. 
part of an Arch CB, then Tb. 10· Fig. a. 


— — 


A e att 


t A rn their tet en Al | 
then with che ſame"bpeniapigef: — 2 


ate, ſet off be fame — ITID 
the Rule oni and; ane 
Thus 3 


. nj 0, Jeſtly, 
ESL n ane parallel Lines ſhall divide te Me AB 
Parts as was defred in the Points: pn q; r, t, c. the de- 

— of. * 


be requirts to divid cis gre a 
To divide « Next let it e ven into xll parta or 
| in me cli 9, i 4 3 which ſhall be 20 2 ſeries in Arithnetica1 
aliquot parts. — ap * VG 75 5, O ini Tue method of doing i 
ally may be either Gicke three following ways. ot ruin 


Tab. 11. fg 8 to te divided into af irsaliquot parts; 48 "MY * at 
one-of its ends, as B; croſs it with the r KI, and it to- 
wards |, s far as-there hall be occaſion. Then taking 79 
Wa re as D, draw DC equal and parallel to AB and 
Tben with your Com taking the tengt 55 foe 
fs B $'Lpas many times as you aliquot parts, as BR, BF, 
C, and Thoſe other Poibrs 


EG, GH, Gr. then laying the Rule on the Point 
E, FE, G, H, ſucceſſively draw ſtraight lines which ſhall cur the line AB in 
divided in as ma- 


the points 2, 3, 4 J Kr. then ſhall the line AB be thereby 

ny aliquot Sections as ſhall be deſfir'd' ; for A2 ſhall be af of AB, ASS A3 5, \ Ag 

„ A5 and fb onward ſo far as you will - for fince 

to AB, and equal to it the Triangles DEC, and BE2 ſnall be mir, gue? 
DEC and BEz are alſo ſimilar ; and DGC likewiſe to BG4, and onward in 
infioitum. It follows therefore that as ED, 2, is to EB, 1, ſo CD=ro AB,r,to 


Bz, E to 3, A, 2, in like manner as FD, 3 to FB; fo CO, 1, 22 | 
taken from AB leaves A3==to z, and fo for all the reſt, which is obvious 


The fame mi ght have been thus demonſtrated ; AC being made equal _ 
arallel to BE, EF, EG, GH, the An gle CAB will be equa to ABR, there- 
the Triangle CA will be ſimilar io BB> and therefore 36 C k. to Ax. 
in the Triangle CAz; fo EB will be to Bz in the Triangle IBZ; but CA 
is put equal to EB, therefore A is equal to Bz, therefore Az =} AB. A- 
gain, for the ſame Reaſons, CA3 will be ſimilar to B3, and conſequently 
CA. A3 ::: FB. B3;;: but FB is double CA, therefore Bz is double A3, there- | 
fore A3 AB, and the fame for all the reſt. 
Here in the proflical performance of this Problem will appear the neceſſity 
of that nice exactneſs I preſcrib d in drawing of ſtraight lines curious 
and true, he prints preciſely in the middle of the line and 
of laying the exactly ſtraight edge of the Rule over the very middle of the 
points, through which the lines, are to paſs, and of carrying the Needle or 
Point with which you draw very equally and uniformly ; for if all theſe par- 
ticulars be not carefully obſerv d, and accordingly practis d and — 
tho the Problem be true in the Theory, yet the diviſions made upon th 
line AB, will be but imperfect and lame, eechly if the line BJ be far 
duced, and the repetitions of the parts be made ſome ſcores or 
hundreds of times, becauſe the lines drawn from the point C through theſe 
Diviſions on the line Bl produced, will be fo oblique that a very little error 
A (Has Coen, will be apt to make an error of a whole diviſion, 
"twill be difficult to diſtinguiſh for inſtance between a 99th part and a 
100th n of the Problem this way, if 
the Reciprocals run far, will require the line BJ, to be drawn out to a 
great length, and requireth as much room as the performin — — 
per bola, which in many occaſions cannot be fo conveniently therefore 
the ſame Problem may be eſſected by another = ie rom nd 
with ſhorter Inſtruments, — re 


. and may de more careful 

4b. 11. ci. The Jecond mag then © this Problem is this: Let AB be a line 
Seegen. as its J, 3, 5 2, 3, &c. which are re- 
ciprocals to a rank of numbers in Arithmetica rens, 28 1, 2; 3,4, J7 6, 

then 


Sr. 0006-4 line AB make a Parallclograta Square or Rhombus 
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half AG, v 

Secondly, AR is ; 90 r Triage AB wy SHR 
borate the typ fire A exat H are eg bete 
| qual, 25 allo the Sher alternate An Dy and CG ; e 


is ti which is as 2 to i, DO CH to AH; AH therefore | AC. 
becauſe ABC and ARH are fimilar, t. therefore as AH B==4C, 6 ARSE 


The Bike" Demonſtration vill eos for al de e ho Av Dir * 
tin | | a 
r in explaining for that I 


This Problem 1 have been the more | 
hall have ſeveral occaſions to make uſe doch in projections, and likewiſe 
in the contrivances of ſeveral uſeful Inſtruments for igation, as parti 


Navi 
in a way of ſounding the depths of the Sea in ſuck places as 
the Is and 


will not reach, and in computing the way of a Ship through 
ſeveral other inventions, of which [ haſt 5 hereafter. 
Now becauſe the drawing of 


parallel Lines; which is thus. 


Let AB e «line gnen tobe divided Inv als al yot parts. Through the 
Points 1 — 5 draw right Lines parallel to each other, as CD and EE, whe- 
ther at Right Ang 
eac of the Points A and B in the lines fo drawn parallel a Point, as 
D, E, F, of equal diſtance from the we Points A and B. 
draw» CE, which ſhall cut AB̃ in the Point G in half; the draw AE 
which likewiſe interſe& each other in bal inH; "then 
which ſhall interſect AB at I, making AI} of AB, 
AK of AE; draw CK and DI, theſe ſhall interſeQ t 
at L and m, makin AL 7 of A; and Am 4 of AE, 
nitum: This will allo e aliquot 


ri „ itum. 
lem 1s much the ſame with that in the 
I chall not ſpend time in the repetition 


Andthus far I have proceeded to ſhew n may be divided | 
into an infinite Series of Reci to a Series in Arithmetical 
of which ſort I have onl in ſtanced in that R 
but the fame method will ſerve to give the Reciprocal to the 
preſſes the differences between ſquare numbers of the prime Arithmetical 
Series, as 1, 3, 5, 7 9, Or any other ſuch Arithmetical Progreſſion, what- 
ſoever the common, exceſs or gh I if 
it were material to my preſent deſign, — OY large up- 
to ſhew;how any line given 


on another Subject ; but 1 ſhall now 
may be divided into an „infinite ſeri 3 — 


continually 
aſſign'd, as, 
15 * 


22 42 73 rr de 


ward. 40 47 . and how 


N FF e 


ip Th Yen be 
"actbrding, 1 
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en on the other fide Ter off the Gia diſtatce 
en Gmes, "Then draw from the Point C the Line CB, par- 
rallel to AB, and from the Point B to draw BE parallel to AC, fo as to com- 
the Para ello ran of Rhombus ABEC; then through the 
15 DE, cutting the Line AB in F; through F draw 
and threugh D and G draw DG cutting the 
* ram H] I parallel to AC or BE, and draw DJ, 
K dra RI. parallel to AC, and ſo proc 

| : Du, Sp, Cc. as far as you pleaſe. Theſe Points F, H, 

M. o, Ce. ſhall divide the Line AB into a ſeries of Geometrical continued | 
proportionals in the Ratio of 8 to 7, as was deſcrib'd or requir'd to be 
. For AB ſhall be to AF, as 8 to 7, and AF. Al, :: 8. , and AH. AR 
1 * onward in ipfinitum, | or as far ag ſhall be requir'd; and nat 
Els dar the whole line AB ſhall be made up or compounded of an infi- 
5 of continual proportionals, in N as 8 to 7, all which. in- 
jonals being joined or added together into one line will be 
9 YE line AB, and neither exceed it, nor be ſhorter. than it... 

Now. that this diviſion will be rightly done, will appear by the following 
Demonſtration, AB and CE being parallells to each other, and as by 
the Conſtruction 1s requir'd to be done; DC alſo being a ftraig ht Line touch- 
ing 958 Line AB in A; and DE being 3 ſtraight Line — — the Line AB 

the two Triangles DCE. and DAF will be ſimilar; and conſequently 
1 8 DA, which, by the conſtruction, i is made, is as 8 to , as was re- 

ſo CE. (which was put equal to AB) to AF. In the ſame manner 
& hog drawn parallel to AC, CG and AF are e qual, and the Line DG, 
ba an curtiog the remainder AF in H; he two. Trin les DCG and 
DAH are alſo mitt and conſequentſy as "DC to DA; ſo is CG: (which 
is equal to AF) to AI. © Now to DA. is put as 8 to 75 therefore alſo 
A tq A e; 8 to 7, as was requix d: By the ſame Ratiocination, may all 


the re e infinite proportionals be proved to be to one another, as 8 to 
77 and onfequently they Wil be all an infinite ſeries of continued proporti- 
onals, * Ecrealing I rely in propermigh as 8 to 7 which was the thing re- 
qurr d. 5 2 


Now enge the ns AB, and the Ablata AF, AH, Ak, AM, are 
1 a pos 8 to 7, as is prov'd pin ds DE: AN ANG, ar 
c 1 0 de al alſo 150 ſame Geometrical continu'd oportion. one to 

3to 7, as is endent by the 17th of the 5th of Euclid, &c. 
ef "Tos eſs theſe Pre ortionals. in Numbers is 50, difficult, but if this 


oY 172 ebraical it will be eaſil e for 9 firſt 
rence s and 8 323 15 b, ie vill be this, I 2 T Hood 5 
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be deducd, Firſt, That the Line AB: bein nitely continud thwirds 
ſhall be the Aſymptot Line to the — — Curve c. 
nearer ald nearer; to which it ſhall always ap pprovcty, but never touch it. 
Secondly, That if from any Point of this infinitely continued either 
Ja perpendicular or ordinate to AB be drawn, and alfo a taügent, the di- 
. between the ort inate and tangent interſection of the A ot ſhall 
oaks equal to the diſtance AB; from which pryptiety the 3 
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eee ha plains ned he prot, Ant hes the. 

of minute and inſenſible, as can plain 4 wrov'd. A n that | 

account the Date, upon which the RdtidUnation is Funded. being uncertain The uſe of The- 

and only conjectural, the Concluſions or Deductions therefr om can at. beſt — N 
be no other than probable - but ſtill they become more and more probable, 

as the Conſequences dediic'd from them appear 1 taminations by Trials 
and deſignd Obſervations to be confirm d by Fact or Effet. So that the 
Effect is that which conſummates the demonſtration of the Invention itſelf ; 
and the Theory is only an aſſiſtant to direct ſuch an Inquiſition, and by what 
means to procure the demonſtration of the Exiſtence or non-exiſtence pe 
of. Thus by my Theory I was led to believe that the body of Jupiter had a 
motion upon its Axis, and thereupon I had a long time indeavodr d to diſ- 
cover by my ſight, whether it were really ſo as I ſuppos d; but I could not 


perceive it till I procur'd and made uſe of a very good Teleſcope, and there 
nent Spot in Jupiter, and 


was a Concurrence of a due poſition of the 
a clearneſs of the Air, and poſſibly of my Eyes that aſſiſted me in the Obſer- 
vation; however therefore, tho' the Obſervation were the Demonſtration, 
yet the Theory was the occaſion of ſeeking after it : And the ſame was that 
diſcovery of the Parallax of the Earth, and of the Cæleſtial Motions, which 
I bave mention'd in my Diſcourſe, Printed on that Subject. Now, tho” I do 
not find that any have given themſelves the trouble to repeat the Experi- 
ments and Obſervations neceſſary for that purpoſe ; and tho' I think there 
is no one that can find a real Objection againſt the way and method of ve- 
rifying it, which I made uſe of, yet there have not been wanting divers who 
have fo far taken notice of it as to ſuggeſt other ways of doing it, tho”, I 
concetve, much more troubleſome, and abundantly more liable to ObjeRion 
than that which I contriv'd. But let every one take his own method (for 
there may be many, but I believe it will be hard to find a better or ſo good) 
provided they do actually make the diſcovery of the reality thereof; and I 
am very apt to believe that the ſame has been verify'd in Fance and elſewhere 
alſo by my way, tho' they ſeem unwilling to own it, and have not publiſhd the 
Fact; and that poſlibly may be, becauſe they (that have made it) are un- 
willing to be thought to learn from others ; and becauſe I fear they cannot 
find another way of their own that will be fo good as mine. And this I am 
inclin'd to think from a late Diſcourſe Publiſh'd in the Aſemoires of the Pariſian 
Academy and elſewhere, by which they would have it be believ'd, that the 
Well in the Obfervatory of Paris was made for that purpoſe before the pub- 
lication of my attempt, tho? *twas two Years after I had made thoſe Obſerva- 
tions, and read them to the Royal Society; and that Monſieur Caſſini has 
purpoſely made Obſervations of the Latitudes of Places to find whether 
they do alter or not, and that thereupon he had detected ſuch a variation of 
the height of the Polar Star, which might ſerve to make him the diſcoverer 
of the annual Parallax. The mode of the whole'Diſcourſe is ſomewhat 
ſingular, which I have therefore extracted, to ſhew what methods are us'd by 
ſome to raiſe Arguments againſt a truth they are unwilling to have known; 
and the rather, becauſe it is alſo ſomewhat akin to Diſcourſes for the ſame 
purpoſe of our own Engliſh Manufacture. = a 
The irregularity of the Seaſons of ſome late Years, and the, frequent 
« Earthquakes which have happen'd in divers places has made ſome ſuſpect a 
change in the economy of the World, and there have been ſome Aſtrono- 
© mers who believ'd that there has been of late ſome conſiderable changes 
4 of the height of the Pole. Mon. ww gr having been conſulted on this affair 
from divers places, has computed the preſent poſture of the Heavens, 
ce with the Obſervations he has made for above thirty Years, as alſo with 
* thoſe of the moſt antient Aſtronomers, to ſee not only whether there has 
© been any change of late, but even for many paſt Ages. 
* © The Antients took great care to compare the parts of the Heaven with JA1terz:ion of 
« thoſe of the Earth, obſerving the Circles of the Heavens which corre: tbe Barf 
„ ſponded with the Mountains, Promontorys, and other notable parts of Pte. 
the Earth; and from time to time took notice whether theſe did alter: 
Nas not long before they found ſome. Eratofthenes about two Thouſand 
Þ os Vuuuun | Years 
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© tho 
draws 2 parallel paſſing | . 
h Ciel to ph thence to the Indies, . 


15 ghts of Hercules. But if. 
E | Pole in Prolomy, now 1550, Years ſince, were exaCt, 
R> * es whereEratoſthenes found 
| d at 36*, but this parallel 


7 
<« the Pole, oblerr'd by the Antients, 
= 2 5 If e d oa, thoſe ſhould be at Marſeilles and Byzan-. 
« rium; the one made by yt aud the other by Hipparchw, two of the 
< maſt famous Obſervators of their times. The were made by Gnomors 
of great height, and at the Summer Solſtice, well circumitantiated, and 
« with all the exaftnefs Aſtronomy. was able to effect. Now if theſe 
<« were exact, tis certain great alterations have happen'd ſince. the times of 
„ Hipparchus ; for Hipparchw found Byzantium in the parallel yrhia had hoc? 
« ed Marſeilles ; yet Strabo, who lir'd 150 Years after Hipparc hau, affirms 
c Ryzantivm to be more North than Marſeilles: For the Parallel that paſt 
9 Var the Streights, was only 3*, 34, South of Marſeilles, but from B.- 

« : antizm it was remov'd ſeven whole Degrees. The Oriental Aſtronomers, 
« who liv'd divers Ages after Stabo, make Byzantium two Degrees more 
“ North than it was in Hipparcha#s times, as is plain by the Tables of Naſſer 
« Fddir. and Ulug Beg. e 
e But in this Age on the clean contrary, Marſeilles is two whole Degrees 
4 more North than Siam; for Caſſins going on purpoſe to Marſeilles in 
4 1672, found the Latitude of it 43, 17. and Deſchales at ium obſervd 
“ its Latitude only 41. 6. which agrees alſo with the Obſervations of Fa- 
J ther Beſnier, from all which, if ſuppos d true, there muſt have happen d 
I t changes. | 
T The di ence alſo between the Latitudes of divers places recorded by 
« Ptolomy, and thoſe obſerv'd in the ſame places by other Aſtronomers, ſince 
© may be argument enough for our Beleit, that the Pole has chang'd much 
< ſince the time of Prolomy. This difference appear'd ſo convincing to Do- 
« minick Marie of Ferrara (a Man of an excellent Genize as Magin affirms, 
* and who was Tutor to Copernicus) that he aſſerted that the height of the 
pole did continually change, and that places now in the Torrid Zone, would, 
in proceſs of time, come into the Frigid and the contrary; and that the 
© Mountains of Abies, now roaſted by the Sun, would in time be co- 
« vered by Snow and Ice. Maginws alſo, and the Aſtronomers of his time, 
I - «< firm the Poles alſo to have c 
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4 | yet report it, as that 
| « Hiehatitades of Fax found by ſeveral Menyg8. 39" e de ao. pod 
Wh, el es © 4 u y en, » 39. 4 . | 
4 ſhane 48. 35. Great differences are alſo found of . 
„face taken at diſſerent times by Kicczoli and Grimaldi with the greateſt ex · 
nes. Crimald;, in 1645, 2 the Tower of Modena in 44*. 37. ex- 


actly, 
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— — 
554, ind * es 


n the Mountain df Bolonis\g; 
le ET 
| 1653, it 44*> 30 
| was once dbſefvd 44% 50 another time Ig 
Ny CE IE by tepeared 
ear fifty fix Caſſini Wund the Palace' df 
<< $2". but in fifty eight he found the Pakice of Cm # 
© have been more) only 4t*. 5t'. At Paric 1668. Caſſons — 
deight of the Pole- car at the Kings Library 8. 53. and by that the height 
< of dhe Obſervatory muſt have been 48", $1': 100. two Years after when 
* the Obſervatory was finiſh'd, 5. e. in 71. Caſſini fidds it 315. 19. 
"© 40". and the twelfth of Oftober 51. 19. $0”. and the of 
22 1*. 19. 10. Picart att 1671. on the eighth of Ot 
« bor finds the oe height of the eie. Ker 58". 23. 15"-butin' Nevember 
<< he finds it 58*. 22. 55". and in December $8*. 22.45%. He adds ocher in- 
©* ſtances of of his own and other Obſervations too long to-repeat at this time, 
by which he ſeems to prove a change of the Latitude of Places, or the 
. eee ee b Aer 


* Notwithſtanding all theſe Obſervations of it may 
9 © be faid only, that in theſe later times there has dappend no extraordi- 
* nary change either in the height of the Pole or Meridian Altitudes of the 
< Sun; but alſo that the Heavens have at all _ — 4 = fame Poſition 
+ to the Barth that they have at this preſent may be believ'd 
* that all variations, of which l hae fk 1. ä from 
* Detects in the Obſervations: As Bi. 1 Prem the d Irs of Inftru- 
ments, fince it is certain that inſtruments do ſuffer alterations from time 
* to time, the cauſes of which are imperceptible; which is the cauſe why 
© they are ſometimes examin d and corretted. Secondly,” From the difficulty 
* of diſtinguiſhing the parts of a Minute. Thirdly, From the 
* Refra&tion of the Air, eſpecially at the Obſervatory of Paris, being on the 
South fide of ſo a City- Fourthly, As there is a variation of the 
« Jireion of the Magnetical Needle, ſo there may happen ſome change of 
< the direction of the Perpendiculars of Inſtruments, and 7 theſe chan may - 
<< be more ſenſible in fome places than in others. '-'Laſtly, As to the 
4 tions, of theſe the Antients were made with very courſe Inſtruments, they 
had no regard of Refraction or Parallax or other Circumſtances that might 
« cauſe Errors, and thence we need not wonder at ſuch conſiderable differences 
« among them, beſides the miſtakes of Numerical by the Tranſcribers; 
D that making allowances for all theſe, there will remaia little difference of 
« Poſition of the Heavens to the Barth, or the motions of the Stars to be 
rely d on, and it is more reaſonable to aſcribe thoſe that are found to theſe 
< accidents than to a change in the Heavens. 
And yet it is moſt probable that there is ſomme ſinall variation of the 
* height of the Pole winch happens from time to time, but that never ex- 
© ceeds two Minutes, and it will be ſettled in time. This is very. remark- 
2 ht of the Pole of Alexandria.; for with all his 
D , „ apck 11? jus © Extent tas 1 
« £3 ge, this muſt not pals as it exceeds not 
* „ two Minutes. The differetice between thoſe of Ticho and thoſe of Picare, 
in 7t and 72. is but 50. in 88 Years ; and we muſt conſider that this is 
* not in proportion, fince we have found à greater change in oue and the 
fame place inone Year, For twenty two Years now ſince the 
© has been built, Caſſini has found but two vatiations : This variation the 
fad Cuſſini has attempted to reduce to ſome Rule; he faticies =o ny 
Wok the Poles diminifh as the San approaches the dainoctials and Solftices, 
and increaſe as it from them. 
i6the S6lſtitial 


* Mr: Can alſo believes there is ſome chan 

&*< ard has actually found them, Es, will Re ae. We bevel 

* and theſe vatiarions he eonccives, Will id alfo. We have al” 
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< ready den, thar thaſs, of Pb made et Marſoiles three hundred, Years 


3 2 — Chriſt, — — 2 but . and we ma 
3 ſaortiy expect, whet thoſe ſent by on purpoie to Ate 
= | <«< wilkfind/any — — Altitudes Sa 
3 4 I is of importance in Aſtronomy to know to what preci the 
| < heightof the Pole can be ound; for we cannot with all our care, be ſure 


of it Mithin half a Minute, tis ia vain to make uſe of it for finding the 
<.'Parallax of Pnets above the Moon, or for ſetling the hour of the Sol- 


ez where ſome few Seconds are conſiderable; but indeed for Geogr a 
*: Py Alovigas this is curious enough”. | 


_ . Whatithe deſign of this long Diſcourſe of Mr. Caſſins may be I cannot ga+ 

ther, unleſi it be to ſeem. to deny the variation of the Altitude of the Pole, 

becauſe-poſſibly he is oblig'd ſo to do, and yet at the ſame time exactly prove 

it q or by a new way to ſolye the annual Parallax of the fixt Stars; which he 

ſeems to grant, but yet *tis by a new fancy of his own, for which I can con- 

ceive- Me thought Monkeur Commrs was much more conceiv- 

able th extravagant enough, that every Star mov'd in a little Epicicle o 

2 Miaute in Diameter, once round in a Year. Next I cannot but wonder to 

find him at the ſamt time relying on Qbſervations of the Antients to prove 

what he would have to be ſo, and rejecting as far (and beſpattering indeed all) 

that are notifor him; an eaſy way to prove or diſpove any thing. Thirdly, I 

obſerve;” that tho what I had formerly ſpoken of the alteration of the Center 

of the Gtavitation of the Earth, were look d upon as a very extravagant and 

improba ble Opinion, yet I conceive it is not ſo eſteem'd by the Pæriſian Aca- 

demiam ; other wiſe it would not have been Printed. I am alſo, now apt to 

ſu 

. advertisd of ſuch an annual Phanomenon or Change, and that he might 

Ea eaſily: have ſatisfy'd himſelf by his own Obſervations, without ſending to Æ- 

2 | Ope fur information. To conclude, as Monſieur Caſſini conceives theſe lit- 

tle variations. or ſwayings of the Poles and Solſtices will, in ſome ſhort time, 

ſettle and fix in their true places; ſo1 conceive that all theſe ſtruglings to 

make it this or that, ſomewhat or l more or leſs, will at laſt termi- 

nate in that Explication thereof, which I have league: propounded. | 

' La Meridiana del Tempio di S. Petronio, &c. i.e. The Meridian Line of the 

Church of St. Petronie, drawn and fitted for Aſtrogomical Obſervations in 

the Lear 1855, Revis'd and reſtor'd in the Year 1695. by Joh. Dominico Caſ- 

| primary Aſtronomer. : Pontificial, Mathematician, and one of the Royal 

4 of Sciences; Printed at Bolognia 1695, in twenty two Sheets in 

Fol 711 2 21 FO Hann 1 Tor IN 27 583 B | -- 

„ the Meri. In this Book written by Mon. Caſſmi,but Publiſh'd:by Dominico Guglielmini; 

chance 4: there is an account given of the occaſion of making this Meridian Line in 

the Year 3650, of the method of doing it, and of the exactneſs with which 

it was:perform'd by Mr. Caſſini at that time; then of the uſes that have 

been made of it, and of the alterations that have happer'd to this Church 

ſince that time, and of the Reſtauration and Examination of it in the. Year 

16952 BY Monſieur Caſſini himſelf ; and laſtly, of the uſes that may be, made 
1 | — 


Je this i adjoined. a Diſcourſe of Sur. Dominico Guglielmini, Mathemati- 
cian and publick Lecturer of Bologna, iving an account of the ations 
made, and: of the Inſtruments us d in this laſt Reſtauration of the Aid Me- 
ridian Line. Monſieur Caſſini in the firſt Section, ſays, this verifycation 
was the more conſiderable, Firſt, Becauſe it fell out to be the Year before 
the laſk intercalation of the Gregorian Year, before the omitting of one Leap 
Near (which is to be dane in the Year 1700, in order to make the vernal Æ- 
Aquinoxto-be on the twenty firſt of Afarch) and ſo would give an opportuni- 
eto ohſerye exactly the time of the Suns entrance into Aries. And, Second- 


1y, Fox: determining a Controverſy much agitated now among the Learned, 

N whether the Poſition of the Meridians Parallels on the Earths Surface 
Difference of | da really alter; for that nor only the prefent poſture of them are found ve- 
mong the Mo- Ty different from thoſe of the Antient C ers; but differences arefqund 
derns. alſo-among'the more modern Obſervations, as the preſent Meridian of Ur«- 
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ſpect tbat Niehe Brabe did doulein Hypotheſes ; ſince, by Nor man's, he was 
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cularly and fully expreſſes, 


_ fyd, that they ſhall be as effectual as if no alteration had ha 


Church in the Year 1575, before this alteration which was in 1683; but this 
Line being found to vary from the preſent Meridian, and to be ſerviceable 
only for obſerving the Solſtices, and being ſuſpected to be ſo miſplaced by 
reaſon of the obſtruction of the Pillars of that Church was the occaſion of 
Monſieur Caſſini's finding a fitter place, and fixing there his new Meridian 
Line in the Year 1655. the yes where, and manner how he more parti- 

uſe it was of-fo conſiderable, and, as it 
were, of ſacred uſe to the Church: He names all the eminent Aſtronomers 
who were his Concomitants in the Operations, as witneſſes of the exactneſs 
of it. After this he relates ſeveral variations that have happen'd to that 
Fabrick ſince he firſt fixed this Line, and thereby ſhews the neceſſity and uſe 
of the Reſtauration, and adjuſting it for the time-to come, by which any 
further alteration that may happen to that Building for the future, may be 
ſo far remedied, and the eſſential parts of this Line fo far reſtor'd and recti- 


: ppend. The 
uſes of which will be not only to ſhew the true time of the Suns ingreſs into 
the Tropicks and quinoctial Points, but likewiſe into all the other Signs, 
and ſo ſerve for the verifying or rectifying the Calender. The ſame being 
now ſo placd as that the Perpendicular height of the hole by which the 
Light is admitted (which is an Inch in Diameter) is a thouſand Inches of the 
Paris Foot above the Pavement and the Meridian Line which is as a tangent 


to it, as the tangent of 45”. divided into 100000 parts upon one of the 


Marble Cheeks that border the Ruler of Iron that expreſſes the Meridian 
Line, and upon the other Cheek of Marble are mark d the Degrees of the 
diſtance of the Sun from the Zenith, whereon are alſo mark'd the places of 


Monſieur Caſſini calculated his Tables of Refractions, which have. been ſinca 
verify d by other Obſervations. r Ex end „ £9 


Theſe conſiderations induc'd the Senators of Banonia who had the care of 


the Signs of the Ecliptick. From the Obſervations made by this Line 


the ſaid Edifice committed to them to be at the charge to repair: the ſaid 


Line, and to take care that it ſhould he preſerv'd for the future; to whic 
intent they not only caus d the Inſtruments made uſe of in the fixing this 
Line to be ſafely preſerv'd, but they alſo deſir d D. Guilelmini to make fo 


2 Fee bee of them, that in caſe of decay it may be known how to 


upply and make uſe of;-them for this purpoſe for the future; which 
—— — and dete the Bd Learned Profellor hath fully perfected and com- 
pleated in his Diſcourſe ſubjoined to that of Monſieur Caſſini, and has like- 
wiſe added ſome uſeful Tables, as that of the parts of the Radius anſwering 
to the diviſions of the Tangent into Degrees, Minutes and Seconds. Second- 
ly, That of the Refractions and Parallaxes of the Sun at ſeveral Altitudes. 
And, Thirdly, A Table of the Declination of every Point of the Ecliptick, 
anſwering to the Minutes of Declination for the obliquity of the Ecliptick, 
which he makes to be 237. 29. 12. He ſays alſo, that he by accurate Ob- 
ſervations finds. the height of the Pole at that Church to be 44*. 30. 15 
which is 1. 15 . greater than what Monſieur Caſſini had found it in the Year 
| XXXXXX 1655. 
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1655. Allwhich-Plrticulars, atid mattyother remarkeble will be - found. 5 
IT 


— Thatthe Meridian Line which was f u by Dune, was not plac'd in the true 
North and South Line, but did vary a tle it at firſt I can eaſily grant, by 
reaſon of the Poſition ofthe Church and the Pillars thereofwhich' would not fu 
N re ber and Space for a more convenient Situation of it ; and 2 

find the Author Haute to acknowledge as much in his Anemograpbi a, Printed 
1578. namely, that it did defect a little towards the North-Eaſt ; for that he 
ſays, that the Sun, when it come to paſs his Line, was a little fallen from its 
Meridian Altitude; but whether the ſame did thenreſpet the Meridian with 
: 1 nas 1 „ With an inclination 
of y*. C. 20 . as Ricciols obhſerv'd it, we have no E ce; and I do very 
much doubt whether 'we ſhould have been acquainted with it if there had 
been found a real variation ; becauſe the very imagination of ſuch a variati- 
on was condemned in Gale, who brought it as an Argument to prove the 
motion of the Earth; who, as Ricciols words it, ex nimo Pruritu anmum mo- 
tum tellaris undecumg, fulciendi, Statim ac audivit mutationem Linie Meridiane 
a Mar ſilio aſſert amconcepit animoSpem hinc argutumaliquid pro terre moru annuoex- 
cudendi.And ſuchas are zealous to defend a Profeſſion of their own, or receiv'd 
Doctrine of the Religion they profeſs, or of the Church of which they are a 
Member, are very unwilling to hear any Argument that ſhall be urged againſt 
It ; much leſs to produce or publiſh any new Argument or Evidence of their 
own _— however, tis very hard to ſuppoſe the noble Ticho Brabe to 
have been fo negligent or ignorant as to place it eighteen Minutes wrong, 
and the variation obſery'd by Guilielmm of the Latitude of Bononia to be 
different from that obſery'd by Sear. Caſſini, ſeem to argue ſomewhat for a 
variation. But let Time determine this Controverſy to Poſterity, and every 
one for the preſent ſatisfy himſelf as well as he can with what evidence he 
can meet with : That there are gs great mutations'as theſe in the Globe of 
the Earth, and of ſome of the other Globes I hope I ſhall be able ſome other 
time to prove. | 
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Proportional Spiral upon a plain parallel to the Zquator, and conſeque 
the Rays from the Center being Meridians, are the true — — 
half the Angles from the Center, or of half the of the Comple- 


ment of the Latitude, and * the inter ſection of the Rumb- line 


is eaſily found by the propriety Iral, equal differen 
of Longitude dividing the ſaid Meridian or Taiga Lines into — 
Proportionals; which continual 7 pwr are eaſily by the Lo- 
garithms, and by the Logarithms' of the half Tangent Lines the Degrees of 
the Complement of the Latitude are alſo fo and in a plain projefion 
are made in ton of 
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u befwethe Royal Society, May 11th. 687. 


mention d, in ſome former Diſcourſes, ſome ways of diſcovering the La- 
tiudes of places at Sea without knowing the Meridian, and without ta- 
an Altitude, which were perform'd by the help of fome true Projections 
of the Czleſtial Hemeſpheres, whereof the Polar Points were the Centers, 
by finding and obſerving ſome remarkable Stars in fome one Azymuth or 
Perpendicular, and two other remarkable Stars in ſome other ; and this to 
be either when ſuch Obſervations happened to be made both at 
the ſame inſtant, or the one of them ſome known or noted time after the o- 
ther : | 


* 


The former of theſe two ways, which . both the ſaid Obſervati- n of fd 
ons to be made at the fame inſtant, I ſhew'd by the Tangent Projection up- ing e Lati- 
pon a Plain touching the Polar Point, or any other Point of the Sphere that rule. 
comprehended all the four Stars; the Zenith Point of the Place, and the Po- 
lar Point or Equinoctial Circle, was very eaſily perform'd by the help of a 
Ruler and * * by drawing a ſtraight Line croſ the Projection with 
black Lead, paſſing through two of them that were obſetv d in one Azymuth, / de nor re. 
and then laying the Ruler over the other two that were obſerv'd in the o- 7 "_ 
ther Aymuth, and noting the Point where the faid Ruler ſhall cut the for-/773,7, ._ 
mer Line drawn with black Lead upon the Projection; for that That Point ceding thi. 
of Interſe&ion will repreſent the true Point of the Heavens then in the 
Zenith of the place where ſuch Obſervation ſhall be made. Now by finding 
the true diſtance of that Point of InterſeQion either from the Polar Point, 
jf it be comprehended in the Projection, or from the 1 agen 7 Circle, if 
that be comprehended, it will not be dMicult to find the true Latitude of 
the place; and, if it be deſir'd, the Poſitions of thoſe Azymuths and the 
hour of the Night, and the true Meridian Line, and the like, which would 
be too long to explain and exemplify at this time and place. 1 
The former of theſe two kinds of Obſervations may alſo be perform'd by 
the planiſpherical Projections, or the half Tangent Projections, where the 
Polar Points are made the Center of the Projections more eaſily, or fome- 
what more difficultly where any other Point of the Sphere is made the Cen- 
ter of the Projection; which is perform'd b{rawing great Circles upon the 
faid Projections with black Lead which ſhall paſs through each of the two 
Stars obfery'd in the one and the other Azymuth or Perpendicular ; for 
that the Point of Interſection of the two great Circles thus drawn, will 
ſhew, upon the ſaid Projection, the true Zenith Point of the place, whoſe 
diſtance from the Polar Point of the faid Projection (which is eaſily meaſur- 
able) will give the Complement of the Latitude of the place. The greateſt 
difficulty in this way, is the drawing of a great Circle * the Projection, 
which ſhall paſs though the two Stars obſerv'd in the ſame Azymuth or 
Perpendicular. But this, as it may be perform'd divers ways, ſome more 
eaſy, ſome a little more difficult, ſome of which are Prinsid, and others 
may if occaſion require; ſol think none ſo difficult, but Mat an ordinary 
Capacity may, in a ſhort ſpace, be inform'd how to effect and perform the 
lame with accurateneſs enough. But the explaining theſe” ways would be 
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ohſerx d at wo differing times; that is, the ſecund Obſervatian of 
noted Stars in ſome Azymuth is taken, ſome known 
time after the firſt hath bee 
_ ſerviceable for the finding not only the Latitude of the 
the other Poſtulzta mention d to be found by the former way, but with ſome- 
. what more of Operation, and that not only by the Projections of the 
made according to the Tangents, but alſo by thoſe of the ſame 
the half Tangents of diſtance from the Central Point thereof: And both 


_ paſſing through the Zenith of 
Ing them in the Tangent Projection croſs each other in the Zenith Point, or 
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As for the ſecond fort of Obſervations, wherein the two Azymuths are - 


wiy two 
meaſur d ſpace of 
an notice of: Tbeſe may be made alfo 
place, but alſo of all 


n tak 


de by 


theſe may be divers ways effected upon the ſaid Projections; but the moſt 
eaſy, and that which is accommodated to both theſe kinds of Projections, 
is by ſup that part of the Heavens to ſtand ſtill, wherein the 
firſt Obſervation was made, whilſt the reſt of the Heavens have paſs'd on 
their uſual progreſs -proportion'd to the interval of Time between the firſt 
and ſecond Obſervation; 15 that means the two Azymuth-Circles both 

the place, both the ſtraight Lines repreſent - 


in a Point as far diftant from the Pole of the Projection, as the Zenith of 
the place is from the true Pole in the Heavens; and alſo the Circles in 


the half Tangent Projection repreſenting thoſe great Circles of Azymuths 


will croſs each other in the Zenith Point at the later Obſervation. 


Tab. 12. Fg. 4. To make this the more intelligible, let R r, 8 repreſent four notable 


with more coayenience, by reaſon of its great Capacity, and the lefs ine- 

quality of diviſions: It hath only one Operation ſomewhat more difficylt 

chan the other, and that is the ae Circles through the faid Stars 
8 


Stars truly plac'd in a Tangent Projection of a large part of the Northern 
Hemiſphere, whoſe Polar or Central Point let P repreſent. - a 
Let Rr, by ,Obfervation, be found to be in the ſame Azymuth or Per- 
pendicutar one above the other at ſome time of the Night; lay a Rule over 
thoſe two Stars in the Projection, and draw the Line FA r R; this Line 
therefore muſt repreſent the ſaid Azymuth Line or great Circle in which is 
the . Zenith-Poigt'#t the time of Obſervation ; which Zenith-Point we are 
yet to ſeek and find out, becauſe the great Circle that paſſeth through the 
other two Stars g D, doth not crocs the former now in the Zenith-point, 


but in ſome other Point, as A at an unknown diſtance from it; but by watch- 


ing them they are found by ſome good Time-keeper, as a Pendulum-watch, 
or the like, to meaſure the Time, and a convenient Inſtrument to find 
when they are in ſome one and the ſame Perpendicular, at two Hours after 
the firſt Obſervation, to be in one Azymuth Line. Now, tho? not before, a 
ſtraight, Line drawn through them, repreſenting a great Circle, will alſo 
be a true Azymuth Circle, and will paſs through the Zenith-point of the 


place at the time of the later Obſervation. Let a, n, g, repreſent the An- 


le made at the Pole by the Heavens moving Weſtward in the ſpace of two 
Fiokes, viz. thirty Degrees. Suppoſe then the Azymuth Circle firſt taken, 
viz, FA x R to ſtand ſtill, and all the reſt of the Heavens or the two Stars 


Ss to be mov d forwards or Weſtwards thirty Degrees, and Sg be now at 


Ss, draw the ſtraight Line through them, vi. b S s, cutting the other FA 
Rr, not in A as at the time the firſt Obſervation, but, at Z, I ay ; this 
Point of Interſection Z, ſhalFrepreſent the true Zenith-Point of the place, 


| both in the firſt and laſt Obſervation ; for APB is made equal to a n g, de- 


noting the interposd time, and P bs S is made equal to the Angle PA g , 
which ſhews their reſpects to the Pole in the later and firſt Obſervation. 
Now FAR and bs both paſſing through the Zenith, there can be no other 


Point in them to, repreſent the ſame, but where they croſs each other, viz. 


Z. Z therefore is the true Zenith Point, and its diſtance from the Polar Point 


P being meaſur'd upon the Projection, will give the Complement of the 
Latitude of the. place. | 


The ſame thing may be perform d upon the half- Tangent Projection, ap : 
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As to the diviſions of the parts of an Excurſion, the whole length of the 
Excurſion on each fide of the Perpendicular Point is to be made as the Ra- 
dius of 2 Circle of that length, and to be divided into a Line of Sines anſ- 
wering to ſuch Diviſions of an Arch of a Circle, anſwering thereto, as ſhall 
be convenient for the Diviſion of the time of an Excurſion ; as if the whole 

' Excurſion be perform in a Second of Time; then for Thirds the Semicir- 
cle is to be ſuppos d divided into ſixty equal Parts, and accordingly the Ra- 
dius into a Line of Sines anſwering to every three Degrees, whick make thir- 
ty in the half, and ry Oo times in the whole Vibration; for the Veloci- 
ties in the Diameter being in proportion to the ordinate Sines, the times 
9 dy as the Secants complement, and conſequently as the parts of the 

rch. | 

Wenſday June 25. 1687. 1 ſhew'd here, at the laſt Meeting, one fort of In- 
ſtrument for the meaſuring and dividing the parts of time to as great an ac- 
curateneſs, as I conceive, tis poſſible to be done by any kind of Mechanical 
Invention whatſoever ; for that it is capable of dividing and meaſuring it, 
not only to the accurateneſs of the Thoughts of a Man, but, if need re- 
quire, even to Moments that are ſhorter ſome hundred times than humane 
Moments. What I mean by humane Moments, I have formerly, in ſome of 
theſe my Cvtlerian Lectures explain'd to this Honourahle Auditory ; and be- 
cauſe I find that ſometimes the repetition of former Experiments and Obſer- HW end of 
vations are not ungrateful to ſome, I ſhall now again ſhew that the Thoughts 1 Leftures of 
ofa Man move or change in a limited ſpace of Time ; not fo quick but that * 
ſuch moments are yet diviſible into moments infinitely ſmaller or ſhorter of ; 
duration, and thence that each humane moment is capable of Diviſion into 4 9 
any definite Number of Parts, how many ſoever ſhall be aſſign'd ; as if there. 

humane moments be as ſmall as a third Minute of Time, which yer, I con- 
ceive, very few are able to diſtinguiſh by their Thoughts, yet that Third of 
Time confaineth ſixty Fourth Minutes, and each Fourth containeth fixty 
Fifths, aud each fifth containeth ſixty Sixth Minutes of Time, and fo on- 
wards, which we find Aſtronomers will take notice of, and account for in 
their Computations of equable Diviſions, tho? they are in themſelves but very 
ſmall and altogether inſenſible parts of one humane moment: I fay inſen- 
ſible, by reaſon that they are quicket than the Thought of a Man can di- 
ſtinguiſh a Prior from a Poſterior moment : For who 1s there that can di- 
ſtinguiſh the 3600 part of the Time of a Second, which yet is but a fourth 
minute of Time? Much leſs will any one be able to diſtinguiſh the 216000 
part, which is a fifth or a 12960000 part thereof, which is a ſixth, and yet 
we muſt acknowledge that ſuch parts there really are included in every Se- 
cond minute of Time, thb never ſo much ſmaller or ſhorter in duration than 
a humane moment, and that they really have their Power and Effect in na- 
tural motions and alterations proportionable to ſuch their duration, and are 
meaſurable or conceivable there, tho” they are ſo much quicker than our 
Thoughts and Abilities to diſtinguiſh one from another : For if we take for 
a round Number that a Semidiameter of the Earth be four thouſand Miles, 

and thence find that the Circumference under the Equinoctial Line be 25132 
Miles, and 7412287183459, 10000000000000, Which is 012g90883208650 
of a Mile in a Second of Time; or to omit the accurateneſs of the Fracti- 
ons and to keep to round Numbers, which, in this caſe, ſerve better where 
the Matter and Deſign aim'd. at is but Illuſtration, and to help Concepti- 
on, let us conceive that a part of the Earth, under the XquinoQial, mov 
ing in a Second of Time an 86400 part of that Circumference of the Earth; 
which, to keep ſtill to round 3 we may conceive to be near , of a 
Mile, of 6000 Foot to each Mile; then will each part of the Earth there 
move every Second of Time 1800 Foot, and in every Third of Time thirty 
F and in every Fourth of Time fix Inches, and in every Fifth of Time 

z of an Inch. Now, tho” the Conception of this part of Time be really im- 

poſſible, otherwiſe than by Proportion and Analogy to the ſenſible; parts, yet 
the motion of Nature doth really meaſure it, and its progreſſes are adzquate 

to ſuch moments, and each fifth Minute of Time the part hath mov'd a 

tenth of an Inch forward into another place, in reſpect of its Poſitian to the 
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Heavens, or to the parts of Space conſider'd as immovable : And the pro- 


d equal or commenſurate 
do the moments of Time (how ſmall ſoever) rhe Body muſt move in e 
Iixth Minute of Time, a fix hundred part of an Inch forward; which length 
our Senſes can reach and diſtinguiſh, tho it cannot the minim of Time, 
which is not ſo to be magnify d. e as} 
This Speculation I have been the more large upon, to ſhew that there may 
8 this Inſtrument for diſtinguiſhing and numbering the parts of 
ime, which are abundantly much lefs than a humane Moment; which, the? 
not diſtinguiſhable by our Thoughts, yet have their effects, in Nature, and, 
in many Experiments, are very conſiderable and inent to be taken no- 
tice of; as I ſhew'd by many Experiments try'd before this Society above 
twenty Years ſince, by an Inſtrument ſomewhat like this, for the meaſur- 
ing the times of falling Bodies, which poſſibly ſome here preſent may well 
remember. ; OF 
Tho”, I fay, theſe ſmall moments of Time are not diſtinguiſhable by a 
Man's Thought, yet by many Mechanical Contrivances they can be made 
diſtioguiſhable, and thereby they can be made uſeful in multitndes of Phyſi- 
cal and Philoſophical Inquiries, and even in this, which gave the occaſion of 
the mentioning of it; namely, the meaſuring of the exact time that an 
Star that ſhall be obſery'd, is moving from any one Poſition to any other; ane 
that even to a ſhorteror leſſer time than that of one third Minute ofan Hour, 
which, if the motion of the Star be in, or near, a great Circle, is about a 
quarter of a Second of a Degree. The way of effecting which, is the mak- 
ing the Teleſcope to move along with the Star, and when the Star is come 
to a certain point, and conſequently the Teleſcope that follows it, then doth 
that Teleſcope let go the Pendulum, and ſet it going with a certain degree 


greſſes of progreſſive or local motion being ſuppos 


of Velocity; and again, the ſame Teleſcope being kept moving along with 


the Star, at leaſt, — ſmall time before it arrive at the ſecond ſtation; 
then doth it, in its motion, let go the Stopper, or Stay of the Pendulum, 
or Index thereof, juſt at the very moment as the Star 1s paſſing the Point 
of the ſecond Station; which denotes the preciſe moment of ſuch Touch or 
Tranit. Now, tho” this be abundantly more quick than Thought, and. ib 
cannot be perform d fo nicely by the motion of the Finger, yet by this means 
I ſpeak of, where the Teleſcope is kept in motion with the Star, which is 
eaſily . 1 as I have often had Experience, the moments, tho? 
exceeding ſmall, will yet be numbred thereby. To this I could add the de- 
ſcription of a ſecond Inſtrument, which is made with a Pendulum alſo, but 
moving Circularly ſuſpended by a round Steel Wire, and is to be let go, and 
to be ſtay'd in the ſame manner, by means of the motion of a Teleſcope, 
which follows the motion of the Star; in which Inſtrument the circulating 
motion of the Pendoulus Weight doth deſcribe a Spiral Line, which, by e- 
qual Angles from the Center, is divided into equal Spaces of Time, and 
thereby the number of the Spaces in that Spiral, by the Pendulum be- 


tween the two Tranſits of the Star, being computed, do give the exact num- 


ber of third Minutes of Time that have paſs between the two Obſervari- 
ons ; but this Inſtrument being ſomewhat more complicated than the former, 
and that being ſufficiently accurate for ſuch trials, I ſhall omit the further de- 
ſcription thereof at this time. | * nn 5 
d becauſe I underſtood that the Demonſtration I read of the true way 
of dividing the Arch of its motion, into parts of equal duration, or of e- 
qual Time, A. not ſo fully comprehended by ſome then preſent,” which was 
* efore for a more full Demonſtration, and particular Explication there- 
of, I have drawn ſome Schemes, by the explaining of which I doubt not to 
made it evident, in every Ae: to any one that ſhall doubt of 
any part thereof, whereby the truth and certainty thereof will more plainly 
ar \ #4... 45 111 


Fane 29. 1687. I ſpe 


a - 1p ut ſome time in my laſt Lecture upon the confiderz- 
tion of ſenſible Time, and of the equal Diviſion and Menſurafion thereof; 
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thought of, far exceeding, as I conceive, any that have been yet pi 
\ known, and capable ef performing, or of helping to perform, fi 
vations of Celeſtial Bodies as no ut, yer made uſe of, has perform'd ; 
at leaſt, not the beſt that I had ever heard of; ſome Inſtances of which 1 
ſhall ſhortly acquaint you with; for tho our Methodiſts have made complezt 
Syſtems of Sciences, yet, when they come to be a little more nicely farveyd = 
by a doubting Examinant, many of thoſe Maxims, that are fo Dogmatically 
and Poſitively aſſerted, will be found not altogether foCongrous to the 
of Nature as they have hitherto been believ'd ; and thoſe none of the leaſt 
Conſiderable and Fundamental. nnn | he; | 
I could carry this Mechaniſm yet further, by ſhewing ſome Iaſtruments 
by which to meaſure the parts of inſenſible moments; I mean ſuch moments 
as a Man cannot diſtinguiſh by his Thoughts into a preceding and ſubſe- 
quent moment, or is able to number or diſtinguiſh one from another by his 
Eye or Ear, far leſs than that I call inſenſible; not but that the Senſe doth 
really diſtinguiſh moments, yet prodigiouſly leſs above a thouſand times, nay, 
ren thouſand times, as I ſhall afrerwards prove; but it is not under the Idea 
of Time and Number, but under that of found, Tone, Harmony, and the 
like ; wherein how curious the Senſe of Hearing is, I appeal to ſich as are 
skilful in Muſick, who can eaſily, by their Ear, tell you when the Vibrati- 
ons of Muſical Strings ate one as quick again as the other, that is, when Di- 
zpaſons, when their dons are as 3 to 2, or as 3 to 4, or as 8 to p, 
that ĩs, as a Diapente or Fifth, that is, a Diateſſeron or Fourth, that is, a whole 
Note or Tone, and the like, and when they are of ſuch or ſuch a determi- 
nate Tone, as Gam wt, Are, B mj, and the like, which they diſtinguiſh, I 
ſay, by the Ear, or the Senſe of Hearing, tho? under the ſame Idea or 
Phantom as they do when the Vibrations are ſo flaw as to be ſingly diſtin- 
gnifh'd one from another, but under the Idea of Sound; which, . — the 
Vibrations are Iſocrone, as I have formerly here 'prov'd thoſe of ſtrained or 
extended Strings to be, whick act upon the principle of Spring; as alſo Bells 
or ſounding Metals, and the Vibrations of the Air, which depend alſo upon 
the Spring and Power of Recoile, they are Muſical Sounds; but when 
are not 1 they are not Muſical. 1a theſe cafes the Senſe runs a ſt 
higher and brings us into another Region, where we find another proſp 
Time, and the Partitions thereof far differitg from that of the firſt and 
inferior Region, wherein we diſtinguiſh the parts of Time by Monades or 
Unites; for in this we diſtinguiſh them by Aggregares, Bodies, Bulks , 
Armies, Thouſands, and the like great Numbers, not conſidering them 
ſingly, but together; for this purpoſe I ſhall hereafter R ſome Me- 
chanical Contrivances, by which thefe quick motions and minims of Time 
may be reduC'd to Number and Computation, which I cohceĩve abſblutely 
neceſſary in all Philofophical or Phyſical Experiments; but T ſhalt not now 
digreſs into Experiments of that kind, but proceed in that method which 1 
have begun, to ſhew the uſe of this Inſtrument I have already deſcrib'd, and 
ſhewn the Module thereof, by i >xagy. how the fame may be of uſe for 
finding the Latitude of a Place wilhout the incumbrance of Reffaction, at 
leaſt by ſuch a * 7 is the leaſt of any I have yet knbwh diſcower d by any, 
in Print, or any other ways. 4 | N Puri 
This method I deſcribe in order to the proſecution of that Inquiry which I 
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move in the Weridian Line of the place where the! ber vation of 
, the his ſach variation of 
> there being nne, yer 
this way for examining the Latitude of the Place will ſoon detect it. Agai 
if that motion ſhould happen to be at right Angles to the Meridian of the 
Place, then this way would be ineffectual, and the former way of finding 
. the 
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the true Poſition of the Meridian Line, with reſpe& to the known parts of 
the Horizon, would perform it ; and in caſe its motion be any other way in- 
clin'd to the Meridian, then thecomparing of both theſe two ways together 
will ſtate and determine it, as it doth alſo in both the preceding Caſes, be- 
cauſe it determines which way and how much in all. | 

It was neceſſary therefore that the way of finding the Latitude of a place 
mould be as accurate and as little liable to Objections, as the way I have al- 
ready ſhewn of finding the Meridian Line; which I conceive is the moſt ex- 
act that has been hitherto diſcover'd, and may be as eaſily made, and is ſuf- 
ficient to perform what isrequiſite in the Inquiry propos d. 

The method then for finding the Latitude of a Place, is by finding out the 
true Zenith-Point of the Place where the Obſervation is to be made; how 
to do this I have elſewhere ſhewn, and therefore ſhall not need here to re- 
peat it: This may be done to what accurateneſs ſhall be deſir d; for that 
longer and longer Teleſcopes may be made uſe of for the determination 
thereof; and it is not difficult to procure Odject-glaſſes of any length de- 
fir'd, accurate enough for performing ſuch Obſervations: Having deter- 
min'd that, I obſerve what Stars paſs over the Zenith-Point, or pretty near 
it, whoſe diſtance from that Point, in the Meridian, I can accurately mea- 
ſure ; then the following Night I obſerve that Star, I pitch upon, an Hour, 
or an Hour and half, or ſome certain time before it come to the Zenith, 
marking exactly the Point where I ſo obſerve it at the time I let go my Pen- 
dulum or Time-keeper, and meaſuring exactly the Angle that Ray maketh 
with the Perpendicular, finding allo, if I pleaſe, the poſition the Plain thro? 
thoſe two Lines. hath to the Plain of the Meridian; tho? that may be omit- 
ted, when it is caly wy for finding the Latitude: Then I compute the Time 
exactly that paſſes between ſuch and ſuch Obſervations, and the time it paſ- 
ſeth the,Zenith or. Meridian; and at an equal time, after ſuch Tranſit, I a- 
gain obſerve it on the other ſide af the Meridian, and find the Point or the 

Angle that Ray alſo maketh. From the compariſon of which two *tis evi- 
dent, that the Declination of that Star is certainly determin'd, and conſe- 
_ quently that the Latitude of the place, where ſuch Obſervation is made, is 
alſo given. Now the reaſon why I obſerve it on both ſides of the Meridian 
is this, . becauſe I thereby almoſt wholly avoid the Refraction of the 
Air, and yet meaſure a large Arch; for that the Refraction of the 
Air is hardly ſenſible even to Teleſcopes of ſo great a length, as may 
be made uſe of for this Obſervation, when the diſtance from the Zenith 
is not greater than what is requiſite to determine this Inquiry, to what 
accurateneſs almoſt ſhall be requir'd, and the Obſervation on both ſides 
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ble and proper method to attain the end; 
prov'd, it ought not to be alter'd and laid aſide. Nt Deſign was for pro- 
moting the Growth and Increaſe, and Vegetation, as I may ſo call it, of 
Natural Philoſophy | from the firſt Seed or Embrio through all the Ages and 
Increaſings of it, till it attain to a State of perfection of Flowering and 
Blooming, and of ng Feed, and become Fruitful ; for Natural Know- 
ledge may not unfiti compar” to a Vegetable, whether Plant or Tr 
which ſprings * a woe: ow'd ina Soi, proper and adapted, by a ckillfal 
Gardener, (> that Plant. For as the Seed, by ſmall Fibrills or Roots it ſhoots 
out, receives, from the Soil or Earth, a nouriſhment proper and adapted for 
aſcending into the Body or Stalk, to rag. it grow in bulk and ſtrength to 
ſhoot upward, and from. thence to 5 Bar Branches, and from them 
Leaves, thereby to draw and receive ont of the Air a more refin'd, ſpiri- 
tuous and inlivening Juice, which deſc — into the Body or Stock, 
increaſes its Stat Circumference an ngth by new 1acirclings, 
_ 2 inables it to ſend forth more Fibrills 15 af greater Roots, which 
| eater and more plentiful Supplies to the Stock or Trunk, and in- 
7 that to exert and forth more Branchings, and greater numbers 
of Leaves; which, repeating all the Effects and Operations by continu'd and 
conſtant Circulations, at length bring the Plant to its full Stature and per- 
fection: Nor will a skillful Gardener ſuffer it to be tapp'd to have the nutri- 
tive and vital Juice drawn off to be us'd for other es. than the — 4 
on of its own Body; well knowing it would hinder een, loi 
time of its coming to Maturity, weaken i its nnn. at lea es not 
render it wholly barren. 
So Natural Knowledge doth receive its « rſt DE ations "B21 the opt 
afforded by Select and Proper Phenomena of Nature convey'd by the — 2 
theſe improve the Underſtanding and inable it to raiſe ſome Branchings out 
into Concluſions, Corollarys and Maxims, theſe afford a nutritive and ſtren h- 
ening Power to the Underſtanding, and inable it to put forth new Roots of In- 
quiſrions, Trials, Obſervations and Ex ents, and thereby to draw new 
of Informations; which further ſtrengthening the Underſtanding, in- 

able it toexert and new Deductions and new Axioms: Theſe cir- 8 
culate and deſcend downwards, increaſing and ſtrengtbening the Judgment, 
and thereby inable it to make more ſtrikingout of Roots of Inquiries and 8 
nts, Which cauſe the like Effects as before, but a powerfully, and ſo 
; conſent and continu'd Circulations from Pheno #0 make Deductions, 
and from Dedut#:ons to inquire Phenomena, it bring Mo Vaderftzndicg 10 

4 — and perfect comprehenſion of the Matter at firſt pos d to be con- 

ſider d; nor muſt the Natural Courſe or Circulation be ſtopp'd or divert 

till the utmoſt Perfection be attain'd, if at leaſt it be aim d to compleat an 


make it prolifique. 
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Sr. But as 
it met with a check, „alk Þ the further r 
1 have many times ſince again repeated the Zugpeſtion, ſometimes upon one, 
ſometimes n other occaſions, but, as Pxtravagancies, they have been 
paſſd over; the laſt time I repeated it Dr. Walz wrote a long Epiſtle to 
confornd it, but Mr. Newton, it ſeems, upon examining it, found ſome rea- 
ſoa for it, and ſends up (a Fortnight after Dr. Walls) his conſiderations up- 
on it, conſonant to what I had demonſtrated to the Society: This ue 
; begin to be taken notice of, and to be thought worth examining; ho 
y other Doctrines that were deduc'd from as evident premiſes | a No 
ſafe rto lie by, in expectation of a otter poragty, which T hope Tine 
may afford ; which, when I meet with, 1 ſhall not be unmindful of laying 
hold of; and I much rejoice at this which I have now met with of Captain 
Knox his Voyage to India, who has promis d to be very obſervant of it, and 
to keep an accoynt thereof; and in purſuance of the © Order of this Society, 
2 Pendulum Watch fitted for that purpoſe, which I now pro- 
N is yet another Inquiry which will, if r tried with fit loſtru- 
no eat and uſeful Information, both for uſe at Land, and alſo 
. Navigation; and that is to the Poſtare and Gravitation 
Fe r This 1 _Propognded to the Society a thing very well worth 
Trial and Examination five Years fince 5 Þur as the uſe of the 
Deſcription of Zarometer, even at Land, was not then heeded, tho? 1 hat then reduc'd it to 
ter, as much of for foretelling the Weather, eps. ayer ng 
ſo the Inquiry, after the uſe of it 8 Nea, was the dg d when 
terwards the oy ores to he taken notice of by means of 8 Charles his 
obſerving it to follow the Rules that 8 then ſet, which was about ten 
Years after, many had thoughts of it carry's to Sea, but attempting 
it only by the gl way of the Barometer, XL ws. ſuppoſe, the 
way! had TL the uſe of at Sea was ind cable, e as 
ſach, laid Bae ſhall not trouble 22 e 94 | 
r If read ' al cken 
produc'd, and it hath ever ſince ræmaind in eee 
The Contrivance of this 3 is much the ſame with what Lexplaig'd 
ears ince. * 
This prepar d will fully be ſufficient to exhibit allthe varieties of 
Preſſure in the Air; and tis capable of ſhewing all thoſe Variagions with as 
great nicety and exactneſs as ſhall be requir d even upon the tho” ſtarmy 
and turbulent: Nor is there any great difficuſty of preparing = Akin 
of it; 8 if the Gradations be requir'd to be yery large, it will 
require a very long Tube of Glaſs; and that 'Fube to be daubled or folded 
toand fro to lie in a little room, which Ar Ht Agr. able to do with 
2 matter of trouble ; but it would be yet hy rods 
Tube of Glafs, of forty or fifty'Foar in jeng n 
, after the manner Sr te, We Weather. 
. fr | ep, A be effected; . 
would to make of Gravitation in as large 
fee, as it nee do bedefir'd; n (4 e "Orv 
But tho* it will not in thoſe other Tubes, 
art ore an 2 ation of that difference, 


found of grea . 
Storms as Which extreams tl 
came * trou 


to this Society about 
thus 


pa C : 


K which] had 

Society, is, I conceiye, 

actice making, 

© monks 22 r chant, and 
WHICH. wits many hundreds ens Lives, and therefore I think it ought 
nat to be any longer neglected, but rather to be made and try'd. as "my as 


2 


offible ; and tha we cannot as yet e the means to make it of the 
Pert and moſt convenient form for tranſportation and uſe on Shi 
et ſince it is caſy and practicable enough to make it to ſhew all the di 
g Preſſures of the Air as exactly as the common ſingle Barometer 
at Land, nay, twice as exact; I think it may be fixſt wry, of the 
m we can now make It, and poſſibly that 
trial, fince the other being more nice, 
c 
of, E of t made t | eof more intelligi 
and the benefits thereof more ſenſible anf ue, Ling 40 
vention, | conceiv'd, were very 
1 


X 


Duſcquries, that the Theory 
heſitanc or doubts concerning it, I have now made a ſomewhat the pare 
cular Deſcription of the. Inſtrument itſelf, and of the Ground and Rea! 

the contrivance theredt.. : wc : bag r 


. 
CY 


ul Yours Gacs ths {ive 
in d mealuges, which was done by ga 


ne - b 


tention of ite Sud m about the fume time 


ip ingenious ut, 206, ee enough 'to the 
ce made a further diſcovery, and ſhew'd us that the Air 
Z . i may 


5 


celle Aud the Air in the Weather 
ez. 2 


in the Weather-glaſs de oy tidy and when the 1 nor is cold, T 


— eee ore er T6 


— wh dow left Ms es 11 7 
* a ing 
quer ine itern EE: ei 1727 Inſtrument, common] 12525 
2 is 19 5 F l Wie meaſure the e 
two Pow 1 


8 only to ene 
0 5 Gene oth, 5 55 0 « 
— — and tion, the one promot 152 
fion;! the vther the If nbc we can ip means 
difcoverthe effects vr ar at all times we preſently had the 
power and Bffeas ofthe If 9 we — y other. means diſcover 
the Bffeas/of Heat 2 we ſhdlf' thereby diſcover what is to be aſcrib'4 
to the Gravity or Preſſure the Air. 
No to dothis effetially I make 1g of the Sealed Thetfijmers which was 
firſt invented, as Thave been inform d, by the Grand Pull of Tuſcam, and 


the firſt that I evet᷑ ſaw or heard of was a ſmalb one brought into England by 


Y. 
our Hondufahle President g ch improved it by makin ſeveral. y 
large, ringed tl Ar ts it more ſenſible” to the Bie. This oy 


ſtrument being H feaP'd,- and/1v a!l the inffüence of the Preſſure of 
the Ar being excluded, the included Liquor can ohly be acted upon by the 
Hear add Oed of the Amibjenr Air”; $6/that hereby at an times fam aſcer- 


— — of that quality; then what the Power of t 
_ quality is upon t Wester. las, I Tean eaſily ſee what part of the l | 
2 is to be aſtrib d to to the Prelſure or Gravity of the Air or Atmoſp here. 2 


The — of 2B or: this ſe havi uc d two convenient Glaſſes, the the SG 
2 5 open r-glaſs, and de other for the ſeafd Thermometer, 19 72 


ard Thiymepeter made and adjuſted, according to the method I 

{crib'd in my Micrography, I adjuſt the Thermometer, putting all 8 
of Heut and-Cold abovi amd below the freezing Mark where | 252 gia my 
Account, or o, and making them with 1, ＋2, T3, &c: above that m 
with «2,3; Sc. 'below'the fame, I walt till fuch time as the Barometer 
—— nine And- half Inches high, which is here in England, at leaſt 
the ſtamarct Altitude between FowFand Fair Weather; then purring the Balls 
of both the Satt into Water heated to a certain Degree, which may be 
hot ennugir to anſwer to the greateſt Degree of heat that] conceive the Air 
will fuſtaim in any part of the © Torrid Zorie, I ſuffer them both together to 
remaiid in that Degree of hear, *all the Liquor in Ax aire. and the 


Air in the Weather-glaſs, be redued to the fame Degree of heat ; then 1 


_ obſervethemark'd Degree of the Thermometer, ànd mark the Weather-plaſs 


with che fame; then 1 the „ In which the two Balls are plac'd, 
to cool by degrees, and thereby obſerve how the Liquor in the Thermometer, 
do dontract by the motion of the Liquors 
of the Thermometer, I mark the Deßrees 


in their Stems,” and by the 


intend char Cold, wich- Krter and lee fo prgeure theDivifions below the freezing 
mark z hy which means ne the Weather-glafs * y an 


wer! marki the Theymonieter, r the'Gravity of the Air is 
eq! torwenty nine and half: Wheney wm therefore the Gravity of the 
Air RE ils 1c 7 tain exfily . „ 4g there is be- 
twren the tuo Glaſſes 3 Er that a rebel more condenſe the 
— —— 


e 


— fuch Glaſſes às will 


; OE wt b the 

Gd Wy: his method. R will not 5 

ranzly'e ne tmnner of alktervition- Weder e the Ship, and may be 
usr und made we ef in of the World, to the 

exellamett botioratereameſt cold, that can be by any one that is to 

ebe ee, Fer as there is no doubt. 2 the — 

abe nenen the Thirmemweter, ſo there is no fear 


on! ver” in in the Weather-glafs, if it be made Hanger 1 
e rein pe a en 
e +63 e eee es 2 . ö many 

| Yer ; 
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Nevigaios 


Diſcourſe was: the: Deſcription of _y EMS 
benefit to Navigators and = ny _ 
to add the Deſcription , of 2 | "5. 
third, whic ; F judge, will be zhbch mateadrantageons, by: reaſon of its fre- * "4 
quent, nay conſtant, uſe and becauſe ſo much of information concerning the | | A 
Coe XL atitade afche place, where the Ship is, depends upon the exaQtneſs and 4 
 praQicableneſs of it, I have it by way of « to divers very - .A 
Skilfut both in the Theory and Practice of Navigation f but (like things of 
this Nature before they are known) they have all judged it to be impracti- 
cable, if not impoſſible, and yet I doubt not (when it comes to be known) 
ſome of them may ſay, they knew as much as this before: Others n 
may iu the uſe of ſucti Inſtruments, as they have deen hitherto 
ted with, and others be-offended at it it is new; and yet [ on 
not but that, after ſome time, it may become of general. uſe. The Janus 
ment which I.ſhew'd the Society, ſume Years defore the Sickneſs, b 
uſe of a Teleſcope-glaſs, inſtead of the ſmall hole or flit of the 8 —— 
of a Back+ſtaff; was not made uſe of till about ten Years after, and yet now : 
it meets with general approbation, and is of continual uſe, and pretended to - ._ 
be the inventiatr of another, tho” my ſhewing thereof was Printed in the Mir | =—_ 
_ ſtory of the Rayal Society. It cannot well be expected that I ſhould ſpend 
my Time and Studies in inventing Inſtruments, and be at the ex of 
making and putting in practice thoſe which I have cantriv'd, wit iout re- 
ceiving any Beneſit or Aſſiſtance from thoſe to whom they may be of uſe, or 
any other. It may, I conceive, be N ſufficient, byeafogable Men, * 
the inventor to contrive and deſcri Means and Ways hoy ſuch as have 
-occaſion, or-defire of 2 the thing, may, with eaſe enough, put 
the ſame in practice; at leaſt, if his Reward be .confider'd, which, as the 
Learned Author of the Hiſtory. of the Royal 3 obſerv d, is com- 
monly ill Treatment, and not only rough Uſage thoſe that envy his 
acquiſts, but even from the Artificers — — for whoſe fake he bh la- 
boũr d: whilſt another that adds ſome ſmall mattes to it, is inrich'd thereby, 
but the firſt diſcoverer is diſmiſt with Contempt and Impoveriſhment. ' 
\* The laſtrument which was for a long time "ox for taking the Altitude of... The Inſtr. 
"the Sun at Sea, was an Afrolube, which is yet in We among the Spaniards, as ments now 
Tam inform d; the Inſtrument is, by many Authors, very fully and ſufficient» 154. 
ty deſcrib d that it need not be here repeated, ſince kd the Engliſh, Dutch, 
and French have made uſe of a Croſs ff, Back-ſtaff, or Quadrant for that 
PurpoſE,' as being found by nce to be much more exact and certain, 
And the adding of 3 Teleſcope-glafs to the Sights, hath, as I mention d be- =o 
re much improv'd both theſe ann but * are yer liable to —_— 
laconedencer and Dees dark Night, by reaſon of the diff BH 
== y are © e in a 1 rea e 
eulty of exaRtly ſeeing che Hertzen. —— 
Secondly, They are ” uſeleſs alſo in the Day time, if Foggs or Miſts do hin- 
der the Ailline diſcovery of the Horizontal Line. 
Thirdlyß They are uncertain when Refraction. doth elevate br change the 
true Horizon, which a certain vaporous Air, near the Surface of the Sea, doth 
oſten cauſe 


W They are uſeleſs hen the Sun is in or pretty . 
enith. | 
e - Fifthly, They are wid ind require great Dexterity and mach 


practice Lede ch ſo as is neceſſary. 
„ Sirthh T en hardly be ſo well made or g velerd, as to afford the 


9 ſervers ho certainty*than about half a RI. ft 
AlF-WHIeh HitonvenieticesI hope may: be avoided by the invention Which 1 
dave here made "a Module of, in codes 20 1 * the goes Gs. 


N 4 —_ * 4 # he 6 5 2144 _ 


* 4 of bs © ; 1 100 ; 564115 W 4 
b . 1 : 


AS the Subject of wy 
Inſtruments that I cohceiv'd: would: be of 
vigation in 4 ſo I deſigu in this 


ATT 
0110! 

a 8 Fo | 
1140 , ; — : dA * - 


gE NE Firſt, 


ſt. — as hradtieable 7coomalit bhe Alritutles of the Stars 
a datk but clear - Night as in the Day, andothat tod great eruct- 
2 tho neither the Horizontal Line, nor 7285 Starry mcar Are by 
_ reaſon of Foggs or Clouds that darken "therh, tune diſcovtr d-. 

Secondly,' Ie is ſufſiciĩent to take the Altitude of tie dun whenever it ap- 
pears,” tho” the Horizon be not enn, ** reaſon. af” Foggs'or Vas 


__— $4 *pi-o0 Dos Ar. | 
bea It win be ſuffcient beide fame purpoſes, whenever the: 3 
tal Line maybe difplac'd by Refraction, and W miſgeide the — 
_. obſerver in the other way. > bi 13G 
+ Fourthly, I will be ſufficient to find the true height of San, cho 6 
ber 10 near tothe Zenith, and that with as mach caſe ey; as if" 
| were near the Horizon. 1. 50 
n The uſe and & of making Obſervations with: thisInftru- 
nt, I conceive to be- no more-difficulr, than the eaſieſt er- ner 
with ny of the Inſtruments now in uſe. He 
Zusixthly, 1 conceive” that Obſervations may be. made withth& inrument, 
much more accurate than tis poſſible to make with theſe no com 
ud; and as they may be yur more exatt, fo the inſtrument itſelf dot 
ford a greater certainty, _ reaſon that the Eye-glaſs doth make the Dink. 
fions as large and diſtinguiſhable, as if the Inftramenr, . without that help, 
were four times as larite at at leaſt, nay, I can n fay, as. if 1 
were ten times as large. a | 1 rg 


1 
zq br; 


1 "He | Author bi el 8 iven no Deſcripnion „ Mate 5 tn. 
Taba Fi 1 ment ion d — I 125 it would be ncceptable v e er. 
N. it ; mhenefore ads 4 Rude Madel of fuck an inflrument,, I have here 
attempted „ Delinedtion and Deſcription: thereof, rather, than it fhowtd be quite for- 
, the am ſenſible that I haue omitted ſeveral Partionlaiities, whith 


gotten and loſt 
if the Itventor had made the Deſcription himſdlf, mould hate renderd ve r- 


ment more compleat. and manageable , which ee rem 
cian will at ſome time ſupply. NN 
.” ABCthe Cuadraut,' C the Center, which i 4 ** Me le Saadet, eb 
the Eye -glaſi, is fit imo it at right Angler to · che Quadrant. DE A Telefrope mow- 
* an the Center C upon. t bet bac af the Quadrant, on which alſo the Nauiſſons of 
= S7 ꝙ are made. with Magens ve uſually, D the Objett-glaſe,. At tie en 
Teleſcope, 1 placed a RefleGingrplate-at an Ale of 45. caſting e ; þ 
Fs. to the Eye-· xlaſt. AF. a Plumbeline paſſing. guer the Center ef e nume 
bermetm the Reflett ing:ylate. ud the yen glaſe, ng "whwb neans the Object au Fe 
pendiculay are: feen in the Center t the. ſame time; nd ſo the 1 th 
Obe taken, ty Faſtnung the Teleſcope en the aiui n the backſide. 
bollow Cover 2 chiſerves alſo far an Handle jor —— — 4 
It may be likewiſe convenient to have the Flumbet play in u N I ul 
Water faſtened to ub lyweriendiofu the; Handle a3; . which mn le Plumber 
will be leſs ſubject to - vibrate far, by the 0 of E 2. 5 the 
Ain, inhiab yet tyra it the leaft bender its Pergends 
The preference of this Inſtrument Confoft s in the taking the . * ele Zenich, 
rather than from the Horizon, which mum times is. not Take, aan, 
„ö 4; 258 
R W. 


ſabiecho enen tan from the diſferance of Refrattion.. 72 £ itt u 


act 1 f. N24 20 ai 2: Ar 215 I:. 


There is anot net "which will be Pe great aſe 1 difcdy covering the 
9f « Sea Tele- + axiruide; of places both by Sea and Hand, und, that is, a ſmalſ Teleſcope; 


ſeope. whereby a skilful Navigator, or any other -ingeniogs ;Perſon, aay;takily 
785 ö vier: the Eclipſes that — of, zhe Sate liresſof bre the. oy 


uſe of which Eclipſes, as Giles did firſt mention, fo den — 
omar, to yer of for that purpoſe, at rei by 

-to perſert the Theogy'of. them, 38 Hodier l Mr * 
of this — and Colledge, and now lately the French Nan onomer 


Monſieur Caſſim, and a very curious diſcovery has ue, made by Modfieer 
Romer the Dane, which is generally now approv'd of by knowing Aſtrono- . 
212 40 44“ mers, 


2  D_— + - 


mers, ** IS = «(poi becapſs the Invention of a Tramagzane) 
deer heſitate concerning Ne Ou Mr: th 
* 
true times of t 


culated, by be 
or ſeves 
wil be of no great uſe for 42 
72 convenient Inſtruments for the 
Garras at them, which may have the freedom and opportu- 
nity to communicate in f why Bort 2 —_ ſhould have done it long fnce, 
if 1 had not been diſcourag'd by undeſery'd Troubles. But I ſee it to be the 
general Fate of all ſuch as make any nem diſcoveries, and / therefore bear it 
wh more patience; however I do not dgubt but the that the humour of Man- 
kind, n has W ere 


veries. 4 


5 to have ſome of gre 


— more in ones; 
till about the time that Reita PoE fas Book ard Oculns Enochi & Elia, 


i. e. about the Year 1645. for peruſing. that Author in Sir Ch. Scarborou 5 

Auction 1 accidentally met with two places, wherein he has, in a-ſecret C 

racter, communicated ſome Secrets ahaut the making and uſe of Glaſſes, | 

* to have been unknown to the; World at thee time: Theſe, as 

elſe conſiderable in it, I Aeg ere and having ſince deciphred 

them, N fnd ind chem v0 a 2 thels wonls, he rnd 2 . pul- ss 
o inge nioſe ut ina 7 4 i vitrum. . polite in ed. ms to be much 4. l 

= ſame way which Mr. ſhew this Honourable Society, — 

tho what - apply d it. obo. 2 N many Glaſſes at once, is an addi- 

tion of þis.own, of which he ſays he 199K: the hint from what I did Publiſh 

in the Preface, of my Micro ning the. Poliſhing of many Object- 

es atone for Microkops W . 


4 of fs Book: ben mention in theſe Chara * 


* belege, ie me. "Fig 
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| rally known Id Shade uſe 
of for Day Objets, gd that even In ſhort Tenpily5 bur for the Galea) | 


Obſervatious here there is not great need of efectin „ine or 
two Rye-glaſſes is Aron. _ convenient ; for that 2 be Made do take 
in 'a mach larger repreſent - the bed a more bright ind di- 


_ deer they re doe hook capable of much further i b 
tly be more adapeed for the uſe bf the Sex, 95 
Kon 1 e 0 time diſcours d 5 WAP > 1098 cad = 
Aud will undertake — angebe with Te f two 
| Feot in length, with-which they bal be inabPd, not only cafil = Bud the 
Object, but to diſcover alſo the titijes of the Eclipſes of the Si elites of Ju- 
piter, as-exadtly as ſhall be needful? | 
Let therefore! ſuch Ephemerides be provided, and'l nal Stbenre: an in- 
enſous Workman, who ſhall provide ſuch -fit for that purpoſe ; 


that nothing will then be wanting to compleat the uſe -of thoſe Ec] 


ipſes 
for the diſcovety of the Longitudes of ſuch parts as they ſhall. pp me 
in, fave only an exact Time-keeper, to. obſerve the preciſe times of ſuch a 
pearances, which I can alſo accommodate theni Licher; ſo that i er 
ciſe time of the Setting bf the Sun for that Night be known, thi 
fare of rhe time of the Eclipſe to a very few Seconds. 
By ſuch Methods and Inſtruments as I have now deſcribd, if realty 
usd, I doubt not but that the Sea-Coaſts of all frequented parts of the 
World might be truly placd as to theit Longitudes and Trendings; and the 
bod of taking Latitudes deing a little amended,” the exact Situation of 
all al lch places . ſome few Years,” might be obtain d, which would be of 


great benefit for the e that part of Geography which at this time 
is very 
In 1 explained three rette lnſtrumenfs for the- Uſe. 


my MR Diſcourf 


and Benefit of Navigation, two of 2 bave not been evet yet thought of 
by any (that I have heard of) which yet I conceive will (if well made and 
put in 7 de of very great advantage to Navigators; for that they are 
=_ afiiſtanrs to them i in giving them information of What they have nb other 
ways of Learning: For by means of the laſt of the three t they will be in 
abld to diſcover the Latitade, hen, by the commonly us ck Inſtrument 
they are neceſſitated to depend only 8 ConjeQure; namely, at ſuen ti 
either of the Day or Night as Ns ll n is not rifthle, and "when the Sun 
paſſes near the Zenith; 2 tis 


the more © L for that 2 1 
Obſervations may de made at alt rj ay ben rr rts of 9 y, neat 
the Zenith, ſhall de clear and free=from Clo Obſery may be 


taken of ſuch Stars #5paK over or very near eZ ld with mörg eaſe and 


than ofthe Son itſelf inthe Day time ; Or That the Starbblerwd doth 
more preciſely ſhew the very Points, when and wherd it Ab . 7 


or the Meridian neat it; A2 e Peclination of the Ay” 
pecially ya the 


ines Rom 12 calcu Fred for hy ie he 

moſt notable and con 2222 ily < th lace. 
As for the affiftances the other Sit yr dard e yet 
ſince it bath been found to be of very — I uſe at Land to prejudge the Con- 
ſtitution of the „e eſpecially of great ſtore of Wind tis xery 
bable it may be of as much, if not more, benefit at Ses ener che Air 


ys to be of & more general uniformity, eſpecially in ſuch parts of 18 0 are 


far remov d from any Lands; for that the Situation of Mountains other 
diverſify'd parts of the Earth, $5 wow 
and Rains on 1 67” the 

remov'd from them 7 polity. 


of the Air may ＋ at Se ar Ml, a an end if i, 


might be 1 ſmall 2 the Navigator, if de, cauld from 
form'd of his approach to TaR "Ys "ye {fi Im po ible e ne 


— vet ſom intimation of the de hot the Sea where he may be — 
* yaefirible'$6'b& known, Which 1 u lf les g 26 the alf. 

. ever? There ate und things, hae Before they 

te. Roter, are bod upon as impoſſiBle, which yet; When tte arc found, 


are 


: 


py be 820 
Sa Tn wk: — 
1 have many Year ce tw 


their 
Vip Grogh he the Wa, 


Years 2 Wh 
for a tik like 5110855 
were 


from it, bn 1 co 


TY 
© wh of the Ship that 2h 
Ren * The length of the het che u 


Angler made upon ms 1201 il Tacks. and 7 5 85 = 
5 


of the Shi Fer t rts ** 
125 e ET vp AEST tem, 


There is another addition which I 


3 might alſo be of good uſe and A Contrivance 


information to a Navigator, and would afford him a means of exactly mea- v know the 


ſuring that which he now knows only at random and by 
Inftrumeat, which bei fixt at the top of the Antient or Fla 
all times, give the true be Frente or velocity of the Wind; 
ther? . may eaſily . convey d Echt ate geat N or. — — Steeradge of the 
Ship. By the help A ary and the — meaſuring the way . of a 
Ship, it would be eaſy to find with what Wi; whether large or. ſcanty; 
with what Sails, whether more or . or how Mr ol * with what Trim, 
with what Burthen or Lading, with wha pn pgs Ship makes the 
beſt way. This is a Propoſition Wc poly prov'd by gueſs and ſtrong 
Opinion, for the moſt part very cate and precarious ;.but by. this 
means it might be brought to a in Standard of meaſure. this means 
alſo the comparative goodneſs of Ships for failing or making their way 
through the Water might be brought to a certainty of meaſurement, which 
cannot ſo well be done by any other way now uſed ; for tho two. may 
now fail not far aſunder, and both intend the ſame courſe, yet. which ever 
has the better of it in ſailing faſteſt, it will be difputable whether that be 
2 better Sailer; for — they are not far of er, yet — * came 
fir to the Port, mig ht have great a es o Wind, w other 
_ 2 and po bi it "nightbe . ni chere denne g yet no certain way 
ing it, — by multiplicity. of ſuch trials, it ſhall always — 
e the ſame Vellel has the advantage, and yet —_—_ 28 
— heed, 15 greater, but yet tis but. a pro 
Eble that ſuch advantages may happen n for ſive — — Wo 
yet fail the eleventh. time; whereas by this Iaſtrument it — on ap- 
pear which hath had the gone quantity a — the Wind, and 
which xhe leaſt; and bythe ſame laſtrument it may be a 'd 
n —— — 7 — _=_ — = 
, whe a it may 
be practically exa mind. wich what: Trim or ag of the Sails « Ship fails the the 
beſt; when.it;gecs near a Wigd, and the like to fee hom far 
ag ree to the beory; as o whether flat and taught —— 
detlying or bunting Sails, which I conceive they do, tho? the moſt part of 
Seamen do believe and affirm the contrary with great confidence. I could en- 
umerate many other uſeful informations theſe Inſtruments duly made would 
To but 1t 1s needleſs at preſent, fince what I have mention'd are matters 
of ſo great concern in Naval Affairs to be truly inform'd ot that they alone are 
ſi afficient (one would think) to induce ſome Inquiſitive Men concerned, to be 
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| ö are dwo great and univerſal 
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1 ant 1 | L Impec y Media 5 through aſs) 
moſt rapid! .mov'd towards the middle parts of the Earth, — 
always accelerated i Ad luphcate propoſition of the aggregate of Powers 
3 
x to nd What COH Ve tation "upon: Sur- 
ag of the Barth, with r to the Gravitation at the diſtance of the 
by which Examination of the proportion of Gravity he is much convince 
of the truth of that Theory which I had the happineſs firſt to invent, and 
of which] ſhall have occaſion to diſcourſe more at an another Subject. 
The other effects of Gravity upon Bodies here upon the Earth, which he o- 


mits, have been fully diſcover'd by Galileo, Torricalius, and divers others ſince 


that time, who have all proceeded upon the equal power of Gravity, and cun- 
Ge n equal addition of Acceleration in equal ſpaces bf time; 


which in ſhort ſpaces of Deſcent near the Earth, is gien ſum true, there 
being no ſenſible difference hetween the power of Gravity in ſo ſmall a dif- 
ference of height, as Nature has allow d Mankind a Liberty or Power of 
arriving at, to make his trials in: As the top A ſome high Hill, or at the 
bottom of ſome deep Mine; tho' yet poſſibly with curious Inſtruments and 
accurate Obſervations, ſomewhat of diſcovery might be made on ſuch a Hill 


as Tenariff, or the Alps + For which Inquiry therefore one of the Experi- 


ments, which 1 formerly propos d, to be try'd at Texariff (and which 1 
try'd many times my ſelf, both at the top of St. Pauls and at We 


tho) without finding any ſenſible difference) was intended; as will 
appear, by the accounts of thoſe trials, tho" they were unſucceſsful as to what 
they were 2 for; however ſeveral other Diſcoveries were made not 
unuſeful. But I ſhall not further proceed upon that Contemplation at pre- 
ſeat, but, rather, in this following Diſcourſe, conſider a third Power of Na- 
ture arĩſing from the motions of the Air and Water, two fluid Mediums which 
incompaſs the Body of the Earth. And among the various Effects they 


of Sails; Oares, Rudder, and the likef artificial Methods of gaining and 
making uſe of their Powers: lt being of great uſe for Merchant Ships i 
thoſe times of danger, to know the heſt Methods and Means of m 

theſe Powers the moſt. ſerviceable to them that may be for flying from — 
eſcaping the purſuit of their Enemies. ;Fhers.are, therefore veiy many things 


eſt advantage that is poſſible. As the. Shape and Bigneſa of the Veſſeb with 
conlideration of its Uſe and Deſign, the manner of Rigging it and fitting ir 
with Maſts, Sails, and other Tackle, and with Rudder, Oarcs, Keel, Lee- 
boards, &c, The Shapes and Magnitydes of each, and the ways of apply- 
ing and uſing them to the beſt ad vantage. And herein will come theicbafis 
deration of the Power of the Wind upon Sails, Maſts, Rigging and Hulk 
of the Veſſel: The power alſo of the Water againſt the Rudder, Oates, 
Leedoards, Keel, Head and Sides of the Veſſel will come under conſideta- 


Veſſel will bear; and what the form ot the Sail is beſt: to he, and hom td be 
order d or Itted to the Veſſel; how much Ballaſt ſuch; Veſſels D buibt and 
il require, and wh: t ſtrength of Wind each hn of Veſſel) can 
ndu move the ſtrength. of the Wind: is with relation to its finifrer:mo- 
tion or Peer  OWINS þ What ſtrength aud length af Oares id heteſ⸗ 
ſary for iũduring the powers to be agyh d tothem; and what Pow 


ens, twhe< 


ther of Men, gs, orher, can be apply'd 80d what are the belt and mdr ad- 
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produce, I ſhall at this time, conſider only one which is procur'd by means of 

Art, and that is for the moving or regulating of Ships or Veſlcls by means frowned: mar- 
C ters to 

known in the 


im 1rrof Sailing. 
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; which: ate the” ee of fick ter Bxperi- 

ments, the ſmalle trials, tho? t) require much more watchfalnefs' and 

- perſpicatiouſneſs abe much to be d: For that more may be amin 'd 
and verify d in a Year | theſe, than by the other in an Age. 


buſineſs ot Shipping and Navigation hath been many Ages in a May of im- 

nt, —1 ſomewhat very conſiderable has been done 0 5 

—— that the preſent ſtate thereof is look d as. the higheſt | 
5 — | 


is capable of, yet:a'few ſtmall trials mighty calily make the 
* of that Opinion n almoſt in every patticular of the 
for that deſign. I "Fant wk inſetfble of 


artificial Structure 7 V 

the difficulties that attend _ one that ſhall be an : dlferter of this Doctrine; 

I bave n ify'd the effects of propounding new Inventions to 
improve ſuch as are at the t in vogue; witneſs the improvment of A- 


ſtronomical Inſtruments, Spring- watches, the univerſality of Gravity, 
and the motions of the Heavens, according to os Rules and Laws of Me- 


chanical Motions. And yet after all the -and reproaches, and nn- 
handſome treatment I have met with for making't ſe diſcoveries, I find the 
things themſelves, in tract of Time, become to be approv'd, and come to 
be of general uſe. There are, I believe, but very few in the World now 
that wil adhere to Hevelizs his magnify'd Contrivances for Inſtruments with 


yur — 82-6 tho at the ſame time they joyn with him in the Aſperſions he 
But to let thoſe Reflections paſs at preſent, I know ve- 
well, — frall fad; 


oppoſite to this — about Ships, not only all 
the Architects or Ships Builders, but the Crue of Navigators alſo, who are 


very hard to be brought to the Uſe and Prackiſe of à new N and are 
not otherwiſe to r adatim by length of Time, and dear 
bought Experience But the the moſt are thus quali d, yet they are not 
all: There are ſome that are willing to be better inform'd in this or that 
Particular, and will make uſe and trial of things, tho? they c: . * 
but a probability; for the ſake 1 of ſuch, tis if any 
made; but for the reſt. Si 


EE EL Þ Cakwas the ableſt Ski * 
with as skilful Lp re Pons th their Opinions 0 * Jadg? 


— — — Sail chat Maßes ne not * pe thi con- 
wraxyiof which I have. Rivers timesindeavour'd to defend. In order to clear 
the teaſonablenefs of this Aſſertion;-1 have, in the firſt 1 confider'd the 

and Power of the Wind upon ehe Area of a various ways ex- 
pos d to it; by-which, by degrees, I ſhall come to the at Deinonſtra. 
dem of what I hate alſerted: '- But becauſe,” podſibly after all that can be 
aid and manifeſted by ſuch a Demonftration : "thofe that have afferted the 
contrary, will not grant the Concluſion, after the Demonſtratio N 5 


Eten an Appa — us trial of an Ex ut where the fe ith 
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indue'd neto make this Concinſion; 
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Oil, Quickſilver, and the like; and tho' they have a lefs 
vity, if 12 or the ſpace they ſeem to fill, and that ſo 
very ſmall, that they have, for a long time, been aſſerted to have a co | 

quality of lightneſs, yet, by undeniable Arguments drawn from Experiments, 
they are demonſtrated to have their p ion of Gravity with relation to 
their bulk : Which proportion compar'd to the like jon of Water, 
is, for the moſt near as 1 to 800 or 900. It follows therefore, that the 
motion of this fluid Body muſt, according to the quantity of its Gravity, 
impreſs upon another Body that it is mov'd againſt, ſuch a quantity of mo- * 
tion in the ſame manner as the like quantity of another fluid Body, as Wa- 
ter, and if the mation be the ſame, the motion communicated will be as 1 
to 800. If the Motions be reciprocal to the Gravities of the ſtriking Bo- . 
dies, the motions or powers communicated will be equal; for if there be by 
the Velocity 28, 3 times as much Air in bulk mov'd againſt the Recipient Bo- 
dy as there is of the bulk of Water in the ſame time,and that the Velocity be 
28,3 ſwifter than that of the Water, then 28, 3 x 28, 3 will produce an equa- 
lity of Motion with the elght hundred Gravitating parts in the Water moy'd 
with one d of Velocity, as I ſhall more particularly prove afterwards. 
Thus, if on a Stilyard a weight of thirty Pound be hung at thirty times 
the diſtance from the Center that a weight of nine hundred Pounds is hung, 
the Stilyard ſhall remain in æquilibrio, and neither end prependerate ; for the 
thirty Pound cannot be mov'd but it muſt have thirty times the Velocity that 
the nine hundred Pound muſt heve, and therefore thesStilyard muſt temain 
without any motion at all, but ſtand in a æquilibrium. Since the product of 
the bulk and Velocity of the one is equal to the Product of the Bulk and Velo- 
city of the other; this therefore holds where effects equiponderate. | 

The Wind then 1s nothing elſe but the Body of the Air mov'd as a fluid 
with a certain degree of Velocity towards a certain part of the Horizon 
upon the Surface of the Earth or Sea, and, as other fluid Mediums, , it taket 
the eaſieſt and ſhorteſt way it findeth to continue its direct motion; moving 
round the edges of the Body that ſtandeth in its way, after it hath heat a- 
gainſt it, and been reflected from it, and the parts reflected are quickly a- 
gain, by the ſucceeding Parts, recruited in their motion, and move along 
withthe other parts which have received no Impediment The power of 
the Wind therefore is to be computed according to the bigneſs of the Priſm 
of the Air which cometh to daſh or ſtrike againſt the Pody that is ex posd 
to it; and according to the Velocity that this Priſm is mov'd forwards to 
ſtrike againſt it: For a fluid Medium, in motion, is to be confider'd as 
made up of an indefinite number of ſmall Cylinders, Priſms, Wires or 
Strings lying cloſe together, and fo making up the Solidity of the greater 
Priſm of the Body of the fluid that is mov'd. towards the Obſtacle ; and a- 

ain each of theſe ſmall Priſms or Wires may be ſuppos'd as made up of an 
indefinite number of ſmall Beads or Dies lying one behind another, and fo 
following each other immediately in the ſame Line, and with the ſame Velo- 
* motion, and every one of theſe compounding Beads or Dies coming 
to beat or ſtrike againſt the Body that lieth in its way, it fo ſtrikes it and 
communicates a motion ; what motion it doth not communicate to that Bo- 
dy it meets with, is reflected back from it, with, or by an Angle equal to 
the Angle of Incidence. So that upon this conſideration each of the ſmall 
Priſms may be computed as a ſingle Bullet or Die, ſo ſtriking the Surface of 
the exposd Body with one degree of power all of balk equal to the many 
ſingle ones ſeparate ; and the larger Priſm made up of an indefinite number 
of theſe leſſer Wires or Priſms, may be conceiv'd and computed as a larger 
Bead or Die, relation being always had to the Gravity and' Velocity of the 
impelling or ſtriking Body. Now a round Body being mov'd againſt another 
Body, impreſſeth on it ſome degree of motion, and what it doth not com- 
municate, is reflected from it, according to the known Laws of Reflection; 
that is, the reflected Angle is equal to the Angle of Incidence upon the plain 
of the Body ſtruck, and the Body ſtruck receiveth a motion Perpendicular to 
the Surface of it that is-ſo 1 a een > 
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To come then to the Application of the Power of the Wind upon the 
Sails of a Veſſel, we are to conſder the Expanſion of the Sail, as it is ex- 


'd to the Impulſe of the Wind; whether the Surface of at: do cut the 
iſm of the Wind that beareth againſt it at right Angles or Oblique ; if ic 
cutteth the Priſm at Right Angles, then the whole power of a Priſm of 
Wind or Air that 171 gar gr ye it for a certain time, 'whoſe Baſis & 
equal and at right Angles with the length of the Priſm, is to be com 

as communicating all its motion : But if the Area of the Sail cut the Pri 
at oblique Angles, then we muſt conceive the Scalene Priſm as cut at right 
| Angles, and compare the Area thereof with the Area of the 3ail ; and this 
will give the magnitude or quantity of the impelling Priſm of Wind againft 
the oblique Sail. Again, to know with what force this Scalene Priſm doth pref 
or impel the Sail fo obliquily poſited Perpendicularly to its Surface, we 
The Calculati- muſt com Degrees of Velocity, with which it is mov'd direftly to- 


the 


on of tbe wards the Area of the oblique Sail, and fee what proportion it holdeth with 
ſtrength end the direct and icular motion upon the direct Sail ; and by both theſe 
difference. Examinations duly made, the comparative power of the Wind upon the » A- 

rea of the ſloped Sail will appear. Let ab then repreſen&the breadth of a 


Sail of a given height, and let a bed a Priſmatical Body of the 
Air, which being mov'd from dc to ab in a given ſpace of Time, maketh K 
Wind of ſuch ſtrength bear ur beat againſt the Surface of the Sail ab dĩrect- 
ly oppos'd to its courſe, and in the given time all the parts of the Priſin 
a be d have ſtruck againſt the Surface of the Sail ab. Suppoſe then a bad, 
to repreſenta Priſm of Water, of equal Baſe with the ſaid Sail ab, and 
that an, or bo, the length of the ſaid Priſm be 4. of the length ad or bc 
the Priſm of Air mov'd the contrary way with thirty times the Velocity, if 
the proportion of the Gravity of the Air be to the Gravity of the Water, 
as one to nine hundred: I fay, the Sail ſhall not be mov'd either way, but 
remain in an æquilibrium: For as the Velocity of the motion of the Wa- 
w ter an, 1 is to the Velocity of the motion of the Air ad 30; ſo the Gravity 
of the Priſm of the Air ab cd 30, to the Gravity of the Priſm of Water 

a bo n 900. Now becauſe the ſame power is impreſt on the Sail, whether 

the Cylinder of Water be mov'd againſt the Sail no to ab, or the Sail 
z be mov'd againſt the Water from ab to no; if the ſaid Cylinder of Air be 
made one degree ſwifter, it muſt drive the ſame Sail from ab, to no. 
Next on Ef to repreſent the fame Sail, ſer obliquely to the Priſm or 
Current of the Wind, draw eh, and fg, parallel to ad. Firſt then it is plain, 

that a kh d and bcg i of the former Priſm do now not at all touch the faid 

Sail ef, but only the middle part of the ſame, namely, kigh; now the 
quantity of this to the quantity of the former, being as ki to ab; that is, as 
pf, the fine of the Angle of incidence pef to the Radius ef, or ab; it fol- 
lows that the quantity of Wind upon the direct Sail to the quantity ſtrikiag 
the oblique Sail is, as Radius to the ſign of the Angle of Incidence. 

Again, the power of this Priſm the oblique Sail ef, is to the 

of it upon the dire& Sail, equal to ki, as el to fl; that is, as fp to fe; that 
is, as the ſine of the Angle of Incidence pef tothe Radius; therefore the 
power of the Wind upon the Sail ab, directly oppos'd to its motion is to the 
power of it upon the ſame Sail ſet ablique to irs motion, as the ſquare of 
N 2 ſquare of the Angle of Incidence, or of the obliquity to the 
Wind pef. Sy "P Ft IT &-28.4 20 "wy 279 | 
Now that the motion of the oblique Sail is to the motion of the direct 
Sail by the ſame Priſm of Wind as pt to fe, will plainly appear: ' Suppoſe 
R Cylinder meeting with pf a direct Sail at pf, and fe the oblique 
Sail; then pf will be carry'd on to ql, at the ſame time that ef will be mov'd 
to Im ; the motion therefore of pf is equal 
to 
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patr 
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| oppoſite to the power thereof, but only the ſaĩd fnooth Surface that 

can only receive a P 7 and that preſſure can only move 

or th it toward of its Surface : If therefore a Sail 
be perfectly flat and ſmooth, all the force it receives is towards the | 
diculat᷑ its Surſace. Which Perpendicular force notwithſtanding may 
cauſe it naw ee CIT 
cular, by ſome Angle leſs than a right, according as the ſaid Sail may be ſo 
fix'd to a Body that ſha!l have a more eaſy way for it to paſs that way than 
towards the Perpendicular. This may be explain'd from the conſideration 
of the power of Gravity: The power of vity then we know tends to 
move the heavy Bod De of the Horizon, that is, 
towards the Center of the Earth; but if the heavy Body be ſo poſited on a 
Plain that has any inclination to the ſolid Perpendicular ; that is, maketh a 
leſs Angle with it than a right Angle; we know that the power of Gravity, 
tho? it acts directly towards the Perpendicular, yet it moveth and impelleth 
it to deſcend obliquely in any other Plain dipping below the Horizon. Now 
the proportion of the power of the Wind upon the oblique Sail to drive it 


backwards towards the Perpendicular, is to the proportion of its power to 
refer to 


drive. it in any other Plain, is eaſy to be determin'd, but that I 
another opportunity. +4 | 
Now ſince by this afore recited Cauſe it is evident, that the power of the 

mov'd Air or Wind upon an oblique Sail, doth prefs or protrude it Per- 
pendiculatly to the Surface of, the Sail, and thence, if there be as free a pr 
ſage that way, as any other, the Sail will be mov'd, and move the Veſſel to 
which it is fix d in the ſaid Perpendicular; it follows, that if there be any 
other part of the ſaid Sail that has a differing inclination,it will have adifferin 
Perpendicular, and conſequently every part of the bent Sail will have a dit- 
fering preſſure and a differing tendency ; and becauſe that part of the Sail 
which 1s next the Wind, is lefs belly'd than that which is from the Wind, 
more of the Perpendicular Tendencies will be to fall from the Wind than to 
go nigh or towards the Wind, and conſequently, the compoſition of all the 
tendencies together, will have leſs power to preſs the bent Sail towards the 
Perpendicular of the ſet of the Yard of the Sail, than if the Sail were all 
ſmooth in the plain of the Yard ; for the fore part of the Sail next the Wind 
becometh, by the bellying, to ſtand too ſharp and near the Wind, and fo 
receiveth little power or force from the Wind, to promote it according to 
thoſe — av; ua. and the Aft - parts of the Sail ſtand too full, and fo re- 
ceive molt of its power, whoſe Perpendiculars tend too much from and be- 
fore the Wind ; and the middle parts of the Sail which ſtand only true, are 
fo ſmall a part of the whole, that the moſt part of the eſſect of the Wind is 
loſt or miſtaken for the defir'd end. | 
This is one of the 


great Reaſons why a Veſſel, that is thus rigged, is not 
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| 3 promoter of Mens Induſt 
dilcovery of Arts, has been the neceſſity uſcfulneſs of them for humane 
2 o which end next to Agriculture-and Archite&wre, 1 conceive Navi- 
en may be rank d, by means whereof Men have paſs d to of the 

th otherwiſe inacceſſible, and the whole Surface of the Land has been in- 
babited and people d. And as it has been very uſeful in itſelf, ſo it has been 
the occaſion 93 dale and perſecting many other Arts and Sciences, as 


Geometry, Aſtronomy, Geegraphy, &c. 

And tho the — 2 Teeth of Time hath ſcarce left us any ſcrap of 
| Hiſtory that ſhould acquaint us with the knowledge and. practice of Men in 
= the firſt Ages of the World, yet ſuch as we have do. ſufficiently infor: m us, 

that in the younger times of the World, Ships and Navigation were known, 
witneſs Hamer, Jaſen, and the Aveonauts not now to inſiſt on, what we find 
in Holy Writ concerning the Ark. of Noah, which, tho the 3 Shape, Dimen- 
ſions and Manner of building that Feel. which was for a very peculiar and 
extraordinary Uſe, were divinely reveal d to Noah, yet it ſeems not unlike- 
ly but that there might be many other ſorts of Veſſels known and in uſe long 
before that time, as ia probability there were many Arks or Cheſts for com- 
mon uſe long before the Lord directed Moſes in the Bigneſs, Form and Ma- 
terials of the ſecoad Ark, which was the Ark of the Teſtimony. But this 1 
ſhall not inſiſt on; I know the Accounts are but very ſhort, aud ſo nothing 
fitivively concluded from thence that there were Ships; much leſs can we 
Bad what they were, or to what perfection Navigation was practis d: Nay, 
we are much to ſeek what was the true form of Ships in the more modern 
Times. of the Greeks and Romans ; of which times, — in reſpect 
of other particulars, we have much more full and compleat Relations. That 
there were Veſſels of prodigious- bulk and burthen, we are afſur'd by Pliny, 
Plutarch, and others; that they carry d prodigious numbers of Men, both of 
Soldiers, aud Seamen.. that they. had great numbers.of Oars and Men to ma- 
nage t them; and that they had Ballaſt, Maſts, Sails and Rudders, and could 
Jall th before and by - Wind, is alſo evident. But then what was the 
true. 2 of the Veſſel both under and above the Water; what the form 
of the er and how. they us d them; what their greateſt velocity either 
of Sling or Rowing z what their ſtrength for bearing Sail, or induring the 
the like ; of theſe Hiſtories, give ſo little an account, that the beſt 
Se and of the greateſt Criticks, are but uncertain Conjettures and ſhort 
of gi giving BrizkiBary, 4 Anſwers and Solutions, And had not the antient Car- 
vers help d the Hiſtorians, we ſhould have deen much more to ſeek; for ac- 
cordit Cl the Deſcriptions that Criticks have given us of the way of uſing 
their; 7c; Ven ch after the Modern way of uſing them in Boats, 
Bars and Gallies ; S not how it could be poſſible to manage the upper- 
Oar of forty or fifty ; for © tis ſaid by lat arch and Play and 
others, have been u$'d in each order. I have therefore omitted all the Cri- 
ticiſms concerning this - matter; of which there is much to be found in Bu- 
deus Bayfins, Sc -— Snellixs, Pancirollus, and more ef] pecially Meibomixs , and 
apply'd my ſelf to conſider 'the thing: as I find it expreſs d in the remaining 
221 Relievos of the Aptients- And upon the whole I conceive that: the F 
of Rowihg us'd 'by e Antients, was wholly difteriag from what we naw oſs. 
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Fifthly, That: they always promoted the Veſſel whether they were mov'd 

| Sixtbly, That the Rowers did ſeldom fit with their Faces to the Poop. of 
the Veſlel, but ſametimes with their Faces toward: the Prow, and, for the 
molt part, wich their Faces outward and forwards... s. 

_ Seventhly, That in the ſmaller Veſſels as Biremes, Triremes Ouadriremes, 
and Penteres, the Oares went through round holes made in the ſides. - 

_ Eighthly, That in the Triremes the Thrazites ſat formoſt,, and at the top 
the Sites juſt behind him and below him; and 3dly, The Thalamites behind ' 
the Ts and below him, and fo the 7. 5 Oare was mov'd up and down be- 
bind the back of the Thrarites and the Thalamites behind the Zygites, 
Ninethly, That the Hull of the Triremes, &c. were baile mach edthing or 
eading upwards, and over hanging, ſo that the holes that were made for 
e Oares of the Zygites and Thalamites went out almoſt Perpendicular ; and 
in ſome there was an overſailing or projecture of the Hull at the place, but 
eſpecially in greater Veſſels ; the Oares of the Thranites were either put thro” 
a hole of the checquer'd Railings at the top, or elſe laid in a Notch on the 
edge of the Ships ſides, and bound down either with an Iron or Rope; fo 
that when the Thrantes thruſt the handle of his Oar from him, it would not 
rife out of the Notch. MY 2 

Tenthly, That the Remiges or Rewers in greater Veſſels, ſuch as the Hep- 
teres, Octoeres, &c, were plac'd in Galleries which overſaiFd-the Hull of the 
Veſſel, which were made by Beams lying quite croſs the Hull of the Ship 
and made a very broad Deck, not like the Modern Gallies, but ſuch, as I 
conceive, was quite fluſh from end to end of the Beams; at the other fide. 
of which Galleries there was made a grating or fide to defend the Rowers. 
In theſe kinds of Veſſels the Remiges or Rowers did ſtand fide to fide, and 
the Oar went Perpendicular into the Sea, in the out part of the overfailing. 
Beams, and the Rowers, in the way of Skulling, mod their Oars altogether, 
either outward or inward ; by which means they were able to employ ſich 
a vaſt number of Rowers, wherein every one ſhould be able to exert his 
whole ſtrength in promoting the Ship, and ſo muſt needs be able to make ir 
move with a prodigious ſwiftneſs, much beyond the ſwiftneſs of any Gally or 
Galliot. 1 

By this means what Plutarch writes concerning the Veſſel built by Prolo- 
maus Philopator may be well conceiv'd, which would otherwiſe ſeem incre- 
dible and impoſſible; for *twas 280 Cubits long, or, as Szellizs computes, 
420Cubits and 38 in bredth, or 57 Foot ; the height from bottom to top was 

52 Cubits; it carry'd 400 Mariners beſides 4000 Rowers, and near 3000 
Soldiers. How theſe Rowers ſhould be plac'd according to the forms they 
conceiv'd, both Scaliger and Svellius were at a great loſs; infomuch that Szellizs 
thinks it impoſſible to diſpoſe theRowers,unleſs they were pack d up like Salt 
Herrings. Ut nefas fit credere hac tranſtra a Remigibus occupars potuiſſe, niſi for- 
ſan cos tanquam halices & ſalſamema ſtipatos intelligas, are his words. And, 
according to the manner of Rowing they conceiv'd, it would have been ve- 
ry difficult. Nor would Meibomics his Contrivance have help'd them; but 
in the way I propounded of the ſpreading of the Veſſel upward ; it will nor 
de difficult, where, tho the higheſt Oars will be ſtill the longeſt, and ſo 
they will need a Counterpoiſe of Lead at the Handle to ballance the weight 
of the Shank, as Mthenexs affirms they had in this Veſſel of Prolomexs Philopa- 
ror, yet going down. into the Water nearer to a Perpendicular than a Hori- 
zontal Poſture, it may eaſily enough be conceir'd ; but theſe kind of mon- 
ſtrous Veſſels were rather for ſhew than uſe, as Svellias well obſerves. 

Eleventhly, That the flat of the Blade of the Oar did not go into the 
Water Perpendicular, and croſs the length of the Vellel, as our Oars 
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but rarkicr Parallel with the lengrh of the Veſſel; zd 5 were ginted 
the foremolt edge inward, when they were {trajn'd towards the Veſſel; by 
which means they always oted and impeſfd the Veſſel forwards, an 
e 
L and force their wa throug | ater. oo” my 2 _ D 
40 akthiy, To confirm this Oplaion, I ſhall only inſtance in the Modern 


- 


- Praftiſe, which is — in uſe in the Ea - Indies, where this manner of Nor- 
ing is Kin in 
way of Rowing; 


uſe, ſomewhat mjxed with the Northern or our modern 
for in their Barges the Rowers all tand, and indifferently* * 
with their Face or Back to the Prow of the Veſſel, and ſometimes half one 
way half the other, and b 42 hang make the Veſſel move forwatdsor 
backwards without altering their poſture ; as, without queſtion, all the an- 
tient. Veſſels could: likewiſe be mov'd ; which gives a Reaſon why, in Prole- 
my's Vellsl, there were four Rudders, namely, one on each ſide before, or 
in the Prow, and one on each fide behind or in the Poop. And the Indian 
Rudder alſo which is ſtill in uſe, is of the ſame faſhion with that of the Greeks 
and Romans fave ont, that inftead of planting it on each end the Veſſel, 
they place it in the middle abaft, and ſoit indifferently ſerves for Steering 
the Veſſel, whether going forward or backwards, and is much more conve- 
nient and eaſy to manage than the way of Rudders now in uſe with us. The 
Curry Curties alfo are ſtill moy'd or row'd in the ſame manner with thoſe of 
the Antients, as I conceive, the Rowers fitting all on Bamboos at a diſtance 
from the Veſſel and Sculling the Veſſel by canting the Oars-1n the manner 


I have deſcrib'd; and 'tis not unlikely but the Gallerys of Gallies might have 


been ſome Remainder of the Galleries of the Antients, tho? they are accom- 
modated to the Modern way of 28 : 3 8 
I am not inſenſible how great the Difficulties are in the introducing a new 
Opinion: Or to perſuade one, that has long beliey'd a thing to be one way, 
that it is another, eſpecially about ſach matters as are thought to be gl. al 
ly underſtood, and moſt generally put in practice and approv'd. But the 
I know alſo, that how generally ſoever any thing be behev'd and afferted to 
be true, and the beſt that tis poſſible, yet that there may be, hath been, 
and always will be left room enough to find out farther Diſcoveries 
and Improvements of Mens Knowledge and Underſtanding, even in that 
particular, and that tis as hard to find and ſet Bounds and Limits to 
the power of the Mind ; as to ſet what is the greatelt or leaſt Extenſion or 
Demenſion of Body in Nature: I expect the Criticks firſt, next the Skilful 
in the preſent Naval Architecture, And, Thirdly, Such as have not. ſo 
much. conſider'd this part of Mechanicks, may be opponents to this particu- 
lar Opihion and Explication of this piece of antient Hiſtory, whoſe fate it 
hath been hitherto either not to be underſtood, or not to be believ'd ; for 
what hath hitherto been the cauſe of theſe Effects may ſtill remain fo to 
have an influence upon Mens Minds, as not eaſily to admit the entrance of 
a new or contrary propoſal. However, as far as I am able, I ſhall indeavour 
to ſatisfy each of the 2 in the explication of thaſe things which 
may ſcem the moſt difficult. een . 
canner be expected, I ſuppoſe, that from ſome few collected Rafts and 
Fragments which have ſcap'd the devouring Sea of Time, in which the Arts 
and Knowledge of the Antients have been Shipwrack d and loſt, I ſhould be 
able to give ſo true and poſitive amaccount of ever particular part, as could not 
be contfadicted: But taking for granted that the Hiſtories ate true that af- 
ford us that information we have; I conceive there is no difficulty to ſhew a 
way-hew' the ſame might be effected which is affirm'd to have been done; and 
to begin with the ſmalleſt which was the wovizezvc, or a Boat with one Oar : 
This was faſtned to ane fide behind, in the ſame manner as the Temo or Rud- 
by.a Strap or Ring, or elſe was put through a hole; the handle of which, 
ower ſitting with his Face towards the Prow, and holding in his two 
Hands, mov'd fromwards and towards the fide of the Veſſel, canting the 
Tanja or Blade thereof with his, Hands, by which the Vellel. was both readi- 
ly promoted and alſo guided; of this Oar the Tonſa or blade was very broad, 


by 


tate themſelves on their Wings to acquire a 


which means the Rower could exert bis whole 


our COMMON. Scullers) w D on a level, but after- 
the ſame manner, as I before mention'd was done by the Morixor& - The man- 


ner of uſing theſe, will a plainly from the 


many or Coppies made one after another, uf 3 2 
vety one of t might multiply the Errors and Miſtakes of the firſt 
whereas this has undoubtedly ſtood the ſame ſince it was firſt erected, which 
was in the time of Taj when thoſe Veſſels were a + {> — us d. 
This gave me the firſt Hint or Conception of this way of uſing the Oars, 
and I cannot find any ome paſſage either in the ing or Writings of the 
Antients that doth any ways contradict it; and taking that for granted, it 
will be eaſy to explain all that is related in Hiſtory concerning their greater, 
even their teſt Veſſels which had the greateſt numbers of Rowers and 
Oars, which Itake to be almoſt impoſſible to be done any other way. 
Now that this is not ſo prepoſterous a ion as ſome may imagine, nor 
ſo fantaſtical, ridiculous, ſilly and inſignificant a way of Oars, as ſome have 
thought; give me leave to add one Argument, and that is this, that Nature 
is generally the beſt guide for Art to imitate. If this be doubted, I can pro- 
duce Arguments enough to evince it; but if it be not, then, I ſay, that this 
way of Rowing (which I propoſe) comes the neareſt to the method of Na- 
ture in the making animated Bodies paſs through fluid Mediums, and there- 
fore tis probably the beſt ; for there is ſcarce a Fiſh in the Water, a Bird or 
Inſet in the Air but moves itſelf through thofe fluid Media by the ſame me- 
thod with this 1 — 22 ʒ that both the Tails and Fins of Fiſhes are 
this way mov'd, is molt evident to any one that ſhall ſtrictly examine it; and 
Borelli in his Book De motu Animalium, has well explain'd it; that ſeveral of 
thoſe Birds that dive under Water, ſuch as Didappers, Coots, Puffs, &c. do 
under Water move their Wings in this manner, I have often times ſeen my 
ſelf and obſerv'd: And that all Birds and Inſects by the ſame kind of motion 
of their Wings, fly in the Air: Any that will examine will ſo find it. So that 
could there have been a better way, Nature would have takenit. Some mo- 
tions indeed there are that ſeem a little toimitate this, and that is the mo- 
tion of the Sea Fowl, Swans, Geeſe, Coors, &c. at the top of the Water, when 
they-begin to riſe and take the Wing ; but then *ris but by accident ; for 
all theſe Fowl indeavouring to uſe their Wings by ſtriking the Air, bei 
near the Water, ſtrike the Surface of it with the extreamityor blade of their 
Wings, after they have firſt ſtruck the Air; and with the flat of their Feet 
help to puſh themſelves forward to get a celerity of Progreſſion, which is 
neceſſary for their riſe, treading, as it were, the top of the Water, and for 
want of that help, ſome of the ſhort Wing d Fowl, as Puffins, &c. are not 
able to riſe into the Air from plain ground, but from the Rocks they precipi- 
velocity; which all o- 
ther long Winged Fowl are able to e by the help of their Feet, ſwift- 
ly treading the Ground, and with their long Wings beating the Air. 

The greateſt Objections I have yet met with are theſe, Firſt, That *twas 
abſurd to conceive, that the Ships Row'd ſometimes backwards as well as 
_—_ * had Rudders ar both end but for this ns the word 
Jineslos, ſays ſunt & que bin. is 4 prora & 4 | inſtrufte 
ſunt, 12 ; canterſione in hoſtes — atm aut 3 ke nd progreſſu 
qu Recefſu fallat. And that ſome Ships had ſuch Rudders. v:z. two before 
and two behind, is evident from the Deſcription of Phloparor's Ship alſo in 
the fiſth Book of . Athenexs, where he ſays it was Si=pay& i, biprora 


& bipuppis, a double bottom'd Veſſel, or two join'd together; for otherwiſe 
I cannot conceive how three thouſand arnrd Men could be plac d * the 


EEE 


— 2 f 
Rovers, which there were two thouſand on each fide. Not by thut wn 
of. 82 the Rowert could very eaſily; with the ſame motion ef 
the Our, . — forward or backwards 3 an tho? they had but 


one Ridder, 2 eaſily Steer the Veſſel b by it, tho* fir — bo of 
backwards; — Parry Oy or palm of the Rudder, was broad auth e- 
qually extended on both “ — and i Was always on 42 
Countertaiſes - 7:7 Sn0D z& CNAME." 
n 
Figure t 8 AB nt tho 
ter Section of a Dicrotos; E and'N the canting Section of the Paln- ofithe' 
Oata in the Water); theſe being mov'd outwards from the Boat, Nide aguinſt 
the Waiter from E WFE, and from N to O and at the ſame time curvy the 
Veſſet from AB to C then the Cants of the Oars being alter d at G and P, 
and ma d inward, they ſlide againſt the ſide of the Water by the Lines GH 
and PQ and promote — Veſſel from IK to LM, and ſo ſucceſſiyely j which 
is the ſame matiom with the Tail of a Fiſh in the Water, by which its Body i is 
moſt! powerfully carry'd forwards ; which is eaſy to be AY and win 
. efeQually perform what it ought o do. 
* This nge motion then once underſtood, it will nor be dificult to-£0n- 
teive all the reſt in any of their other Veſſels. 

For the Aoneres was nothing but ſeveral Couples of theſe Oars lying one 
before another, as thick as they could fit, leaving only room for the Perpen- 
dicular motion of the Handle of the Oar behind the back of the next Rower 
that ſat before him, and not ſo much ſpace as is requir'd in the modern way 


of Rowing, where the motion of the Handle or Blade of the Oar is Horizon; 
tal. 


The Dieres or une were double orders of thoſe Oars or Rowers; the 


Rowers ſometimes * ſide by ſide, upon the ſame Bench, the Thranites 
ſitting next the ſide, the:Zypgites next within; the Thranites Oar uſually 


lay at the topin a half. round Notch, and in the inſide was tied down with a 


call'd Strpum by Vitruvize, or elſe it way thruſt through ſome hole of 


the Rails at the fidesof the Veſſel, the Oar of the Zygites paſsd through a 
hole, a little below and nearer to the Poop, and cut the Water with the 
Ame inclination. 

The Trieres or Triremes had three Yerſu or Files of theſe Rowers, there 
being three in each Ordo or Rank; the Thranites and Zygites, for the moſt 
part, fat as in the Biremes, but the Thalamites fat upon the Foot-ſtep of the 

' Thranites ; the Oars of the Zygites and Thalamires went through round holes 
in the ſide of the Veſſel. 

The Quadriremes had four Rowers in a Rank, ſitting upon the upper Bench, 
and two upon the Foot-ſtep ; the Thalamites and Thramites fat next the ſide 

of the Veſſel, and the Zygites next within them. 


The Hepteres had all the Men fitting or ſtanding in one Rank, and at one 
Height, but that Rank a little ſloped, to let the Oars have free paſſage one 
y another. 

|  " Thoſe of a greater number of Rowers i inan order, had both ſeveral ſtati- 
ons of Seats and ſeveral Men upon each Seat; as the Dekeres might have three 
aſcents of Seats, and have three Rowers on che loweſt, three on the next, and 


four on the higheſt Bench: But theſe are but Conjectures, s are, for the moſt 


part, all the other above the Triremes, there being nothing that I have yet 
met with in the Writings of the Antient or in the Baſſo Rilieves 
now remaining that can clear that Doubt. But certain it is, that by this way 
of Rowing, as great a number of Men may conveniently enough be placd to 
managt each his Oar; and thereupon exert his own ſtrength for the promo- 
ting of the Ship, as are Recorded to have been made uſe of by the Antients, 
which conceive cannot be done by any other way of Rowing yet known. 

I mall not no inſiſt upon the great uſe there may be made of this Princi- 
ple in Shipping, but only hint, that how flight ſoever it may at 2 
it may poſſibl be prov'd to be of as great concern to England, as I" 
addin « 0 
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Where theſe Matters tit have as P .eu Pg fb 
1 2 auler 

A | ' Its Qunſticutionafter 420 

It Nature ought to be well to recti - 


Bortions, beft diſcover the formation of 
the Fztus in the Womb. Page 45 
or Tartarus, what was meant by it. 


, Pariſian have 
| Matters as their own, 


covered here. 446 
Acceleration, of Levitation as well as Gravi- 
tation. 170, 171 
Aerbity, in Fruits, turns by maturity — 


ſweetneſs. 
b the Lower faiſed by Mud brought 
concerning it. 


Zuber, Queries 
Is the Cauſe of Gravitation. | 3 
Is exceeding Fluid and Denſe,the medium of 


Light and Gravity, a Body accordingly 


d miy burn in it 7 1 
Is more denſe than Gold Ether being all 
ther, when Gold is not all Gold. 172 
te conliof ſeveral degree of Fluids, ſome 
more ſubtitle than 365 
Is the cauſe of the ſuſtentation of the Mer- 
cury to 75 Inches. ibid. 


Ether or Fupiter mixing with the Air, cauſes 
the alterations of it. 


9 im 
Moons motion. 198 
N. formerly a very Learned one. 105, 


454 
Ages, of the Earth explained. * 


279 
Ar, or Atmoſphere, Queries concerning it, 


Motions and Qualities. * 
Its Action on the Blood, in the Lungs, 


by hatin the R lder, this 
Wh tin theu egions co 0 
Khannbe — ona burning Glaſs 


Freſh ir why neceffary to maintain Life 
111 

It is the diſſolvent of Sulpherous Bodies ſo 
faras it tas Nitrous Parts. 167 
It has three known. Properties, and is of a 
Prolated Sphereiodical Figure. - 363 
It circulates from the Poles to the Equi- 
nottial, & vice verſa. 26 


Its Nature farther explained. 365 
Is compoſed a ſeveral Fluids mixed toge- 


ther. 


370 


or” * » +. 4 


"An ALPHA Ale ric, 4 


and of the variety of its Parts, Mixtures, 


fy Aftronomical Obſervations. . - 495 
Its vielent motion cauſes alterations on the 
Earth. 313 


Air, Its various motions diſcovered in a dark- 


en'd R 
Is tos Water 2s 1 to between 900 and = 
= 
* Its neceſſity to Life and Flame. N 


Its Inflefting Property. See InfleSion. 
Its Refracting Property. See fraction. 
9 Agr, Philoſophick, how to be 


Ateraion of the Earths Center of Gravity. 


Alterations in the Body ofthe Earth, with zen 
with 
fifteen Poſitions concerning i 
Alterations on the Earth ca 


tions of the Water. 3 
Alteration of the Poles place in the Heavens 
and Axis of Kotation, with the motion 


eauſing it. 32, 322, 345» 349» 353. 
How to try it . 357» 359» 551» 
Ancient Buildings to be examined for that 

end. 360, 362 
Auguſtus's Obelisk at Rome altered in Pliny's 

time 3" IS 
22 —— See Latitude. 

agi See . 
Alternate Vicitude — 313 
America, poſſibly not ſo old as Noah's Flood: 


's Temple, the aceexpteh 
ume rnb Andromeda. 1 401, 402 
Analntick, Method of the Ancients in their 
Explications of Nature hard to be known 
now. 173 
Anciens Opinions ſeveral now found true. 
6 a 

5 Their Knowledge and Learning vindicated. 
2 freed by Perſeus, the Fable tn. 


plained 
Anima Mundi, may be ſaid to be the Sun Bs 
Light. 97 
Animals found buried. See Bones of Ani- 
mals. 

Antidiluvian Earth Periſh'd. 422 
Animal and Vegetable Bodies Propogated 
much the ſame w a 52 
Ambelmes Opinion of Light refuted 104 


Liiiiii 


— — 
* 10 * ks "ee 7 4 * 
Fm 7 T md Yo 5 * "as. 
ths N 


. 


3 Mr ND EX” 


es Motion of the Earth. 10 


Argus, the Fable - him — . 

r 

es fied. 

Arts not yet _—_ nad the — 4 
thinking them ſo. 


A Table of Artificial Things or Trades, 24 


Its benefits. * 532 
AſbesanTEarth Raine. 


Ae, the Virgin Face of the Earth 


laineds - 277 


See Planets and Stars. 
1 Inftruments. See Inſtruments. 
Atlantis of Plato where. 472 
The Explication confirmed. 404 


Atmoſphere, a Body may burn out of it. 167 
See more in Air. 
about Comets 162 


Atomes needleſs to „«%½f. | 
172 


Attention what, and how 
I its e 
119, of what value 1 


rformed. 


"phy. 


B 
He, the cauſe of its ſtanding ſome- 
times at above 75 Inches. 365, 368 
A Portable one for the Sea. 553 
* Barometer firſt obſerved to vary according 
to the alterations of the Airs Gravitation 
at Oxford. 
Batevis, of an Earthquake there. 
Blood ated on in the Lungs by the Airt t : 
cauſe of its heat. 50 
Bodies, their Nature to be diſcovered. 35 


What the Naked Senſes informs us of hem. 
3 


All are raxiſed by Heat. 


I 
uy 823 at a diftance unperceived by 
ales. 79 
pay or Matter not to be bounded by our I- 


Sination. 97 
Body +++) Motion are what only affect our 
Scnles, with what ;5 underftood and meant 
by it. 
That and Motion immutable but by the 
Power that made them, tho' Body or Mat- 
ter be the firſt Principle. 


I72 
Matter in it ſelf dark, void and without form, 
till motion the ſecond Principle was given. 


ibid. 
Matter i is unalterable in Quality. ibid. 
By this and Motion the beginning of Geneſis 
explained. 174 
Bodies internal motions ſometimes diſcover- 
ed by the Ear. 39 
Several very different have the ſame * 
rties. 4 
Such Bod: Bodies as yield Light. my 


All Globous ones have . ſame Nat 


ture. 

AC have a Gravitation to them muſt be 
id. 92 

Terreſtrial Luminous Bodies of five kinds. 
110 
Celeſtial of two ſorts Solid and Fluid, 165, 
166 
The leaſt Body by an acquired Velocity may 
move the greateſt. 17 
Some more ſenſible of Light than the Eye. 


— 
| The bigger the Body, the ſlower its vibra- 


Some 


tion, and the contrary. 
2 > and is ated _ = the Soul, the” 


3 . 147 
+ 4 4% 408 — mx different motions 
we = 22 133 


; 69 — will continve Rats to do. 335 
of the Earth. See Earth. 


Bodies their Criteria. 332 
They decay — the action of the Fluids on 
Bodies hyjw — preſe 


dies poſhbly Po than Gold. 


21 
Senſble Body the leaſt part of the World. 366 


Natural Bodies in a continual change. 435 
Bodies of the greateſt bulk and cloſeſt tex. 
ture moſt receptive of Gravitation. 182 
Bodies are not made grave from the quantity 
of Matter, but rom the modification 
thereof. ibid. 
Bodies are all in en Body and Motion 
are equipollent. 191 
Globular Bodies have a vibrative motion from 
the Center to the Superficies vice verſe. 


ibid. 
Bones of Animals found at great depths. 313, 


| 436, 438 
Baſpborus its depth. See ges. TY RO Ie. 
Cr pos not ſo good as ſtrait. 563 


C. 


Arteſiuy's Notion of Indefinize incompre- 
C denſible. _ pre- 


His Hypothefis of Gr2vity inſufficient. * 

Cazaratts in the Eye, what. rae: | 
* Carenaria Lines the true Figure ofan Arch. 
” *- 

Cauſes, the ſame in appearance, have 

ametimes very different Effects, and 
whence. 1 


The diſtinguiſhing between two or take 


co-operating Cauſes very difficult, a way 
hinted for thedoing this. 31, 52 
Celeſtial Bodies, their Nature diſcovered 
moſtly by fight, little elſe by the other 
Senſes, except of the Sun, which has a 
conſiderable heat. 150 
Celeſtial Bodies are of two ſorts Solid and 
Fluid, the Fluid alſo are of two ſorts. 165 
Celeſtial Methods of knowing a Ships place 


at Sea. _ © 469, 489 
Center of Gravity of the Earth altered. 321, 


This allowed by the Pariſian Academy. 540 
Cemer of the Earth not the Center of 
vity. | 157 
See more in the Earths Fi 21 
Central Parts of the Earth poſlibly Frid. 


— 


es in the Earth now viſible, not to be 


* allowed to Noab's Flood. 341 
Change of the Axis of the Earths Rotation, 
and what motion cauſes it, with the alte- 
ration of Meridians of Places, — 345», 


349, 353 
Earths 


See more of this i in altera tions of the Ea 
Axis. 
Changes in all Beings | and that continually 


Chaos, the Opinion of it very ancient. = 
Chineſe Character, and way of Writing known 

to Friar Bacon. Sp 
Chineſe way of Sheathing their Ships. 442 


Cir, cle » 


1 


>. I \ | * d 
— ] «4 a . : 4 * 
Wa ft 4 
. | * 7 
| 


6 


ical Þ 


— ͤ— 


w it came to be divided in 3 


Circle, ho 
Circles of large Radii, how to be drawn. 331, 


333 


Circulation of the parts of the Air from the 
ver, -"4J | 305 
colnt>. i nothing be fimilicade of Parts 


and Motions. 191 
Its Power and Nature. 308 
See Congruity. 


CalleSians of Natural things of what uſe. 338 


Colours in Plants and tempered Metals con- 


ſidered with their Tranſitions and Chan- 


ges. 49 
In Priſms, Flowers, &c. conſidere d. 54 
May be produced without Refraction. 190 
Comets gro daily fainter and fainter. 45 


Three Opinions of the Ancients concerning 
them. [2 | 
Hevelizs's Opinion examined and refuted. 


| 102 
Ambelmes Opinion refuted. 104 
Ariſtate lian Opinion exploded. ibid. 


Galileo's Sentiment of their dĩſtance. 105 
The Accounts of them in Authors, from 
what Reaſon not ſatisfactory. 151 
Their Nature largly diſcourſed of. 149 
F hey ſhine by their on Light, and are an 
actual fiered Body, and have Nitrous and 
Sulphureous Particles. 196, 199 
They are ſolid, proved from the Ra pidity of 
their motion. 170 
They have ſo ſenſible Paralax. 157 
There is a Body in Diſſolution in the Nu- 
cleus with an Atmoſphere, it has Parabo- 
lical Emanations, like the flame of a Can- 
dle, with flaſhings into the blaze with in- 
credible ſwiftneſs. 156, to 163 
Teleſcopical Stars ſeen through this Blaze. 


157 

Refraction or Reflection of the Suns Rl 
are not ſufhcient to cauſe the Phenome- 
nena 163 
Compaſs Mariners, of its diviſion. 470 
Conatus admotum of Hobs inſuthcient to ex- 
plain the motion of Light. 139 
Congruity conſidered, what the Author un- 
derftands by it. 57 
Contemplation of Nature the beſt proof of Di- 
vine Providence. 424 
Continual Proportionals, how to deſcribe a 
ſeries of them. 528 
Copernican Syſtem held by the Chaldeans and 


EZgytianslong before Pythagoras. 201 
| Cornea of the Eye, its Defects how diſcover- 
ed. 124 
Corporie ty of Ideas explained. 140 
Corroſion, the Genus to Putrifaction. 59 
Criteria of Bodies to know what they are, 
and Kingdom they belong to. 332 
cu! of Trithemizs, and Dee's Book of 
20 


r1tS. 3 
Cryſtals and figured Spars andStones of their 
Shooting. 59, 280, 436 

* Cyphers, Hooke's decyphered. 21 


D. 


Aphine, the Fable thereof explained. 

IG 7. 336 
Darkneſs or Shadow a defect of Light. 126 
Decay in Human Bodies deſcribed. 55 
A Decay or final Diſſolution evident from 
Nature. 435 


485 


| * Propoſed here to be meaſured 


m 


Deoay of Bodies is cauſed by the Mis BA 
onthe Solids. - wir 8 3 
Deel of Natural Hiſories. 


| | | 1 351 
Its meaſure by the Ancients.” - 456 
Of what length now. * : 437 
The ways of meaſuring it. * 465 
m 


the ſame method that was after | 


How by it to forman univerſal Standard; 
Dr. Dee 's Book of Spirits, s 


Depth of the Sea. See Sea. TM 
Deſcending projected Bodies deſcribe an El- 
lipſe. . 80 182 


Ducalion, the Fable thereof explained. 386 
Diame ters of the Planets. See Inſtruments 
and Planets. 


Divine Providence proved by a ſearch into 
natural Cauſes 423,424 
Diviſions of Time very nicely performed. 


Diurnal motion of the Earth. See East 
E. 


E“ and Sun agree in eight Particulars, 
and differ in three. 92 


It muſt neceffarily have vaſt hollows. 


— 


2 

Its Central Parts poſſibly fluid. 2 
Of its firſt formation. 313 
It cannot have been eternal. 380 


The Antidiluvian Periſh'd. 422 
Is in continual change. : 426 
Its final Difſolution thewn by Nature as well 
as SCripture. 435 
Its different Layers how formed. 420 
It grows old and is leſs fruitful and ſhrinks. 
2 E1 
Its annual motion diſcourſed of Sata 180 
Its Diurnal motion, the cauſe of Trade- 
Winds. | | 88 
Its Center of Gravity altered. 345 
Its Axis of Rotation changed, with the 
cauſe thereof. 345, 249, 353 


How to try this Change. 353, 357,359» 

360, 362 
Of the motions in the Earth. 375 
Its Orb how found. 505 


The ſwiftneſs of its Diurnal motion. 549 
Earth, its Revolutions poſſibly formerly ſwif- 
ter. | 22 
Its annual Motion tried in England before 
the Well in the Obſervatory at Paris was 
made. -. 237 
*Its Diurnal motion tried by the fall of 4 
Ball. 21 
Earths Superficial Figure a prolated Oval. 181, 


345» 349» 359, 453,454 
*The firſt mention of its prolated Figure. 


20 
It ſhrinks leſs and leſs. | 181 
It may have internal parts diverſly affected 


by a Gravitation to the Moon. 46 
Its Surface mpch changed ſince cen 
8 


2 
Is altered by the violent motion of the wa 
— — 312, 314 
Is altered by the motion of the Air. 316 
Its Surface at firft much ſofter. 325 
Its Prolated Spheroeidical Figure demon- 
ſtrated from the Diurnal Rotation com- 


pounded 


RL: |. 26 


330 


3 


Gra 331 255 
* Plato's 4 

n 
proceed 4 
Fi Poſitioꝶs concerning its alterations. I 
The -> Parts have been the Seas 


+ _— 
— their Ends or Events. 46 


c 
Their Effects under ſour general Heads 


298 
Their throwing the Earth from one place 
309 


with Gold in the Earths Bowels. 317 
Their powerful Effects proved by Hiſtory. 


372, 407, 409 
The ſame ſhewn from Poetick Fables. 7s 


381, 
Their Minera more plentiful formerly..422, 


427 


nu analogous to Gun-powder. 


424 
Their Effects upon the Conſtitution of the 


Air. 428 

| are frequent at Smyrna. 312 
Fergus in the _ 300 

t St. 306 

In St. Micbae ls Tland. 201 

In the Leward Iſlands. 416 

At Pekin and other parts of China. 429 

At Batavia. 437 
Earthquakes may be in the Moon and _ 


Planets. 

Scven Corollaries from the Propoſition of 
Earthquakes. 

Why they are moſt frequent on Sea Coaſts. 


421 
Earthand Aſhes rained down, 304 
Eaſtern Winds their cauſe between the Tro- 

icks. 363 
Ecliptich, its obliquity altered. 506 
Effect, their manner to be obſerved. 42, 45 


Effe&s different, ſometimes attributed to the 
ſame cauſe. 


Effelts of all kinds cauſed by Matter * 
Motion. 


172 
Elephents Sceleton found 14 n 436, 
438, 444 
Elefrick Bodies exp lained. f 183 
Ellipſe, and ſome — Curves, why not re- 


onedGeometrical Figures as well as the 
Circle. 


Was 1 — perhaps under the Terid 
Tone. : 343 
Euclide's Method of Demonſtration, with 


Remarks on it. 67 
Euphemia ſunk by an Earthquake. 306 
Expanſion its cauſes explained. 5 

— without a method confound the 
in 
They are to be repeated and entered with 
their value. 62 
One plain Experiment better than many coft- 
ly far tetched and amuſing ones, 184 


Experimentsare the beſt diſcoverers of Truth. 


191 
How * are to be contrived and made. 


257 


e. has — the Catatrophict of o | 


Their a wee AD 
the greater niceneſs and attention. 469 


The diffcaley of m them. + $39 
require 


Fes its admirable Frame and Contrivance 


— ex 


20% I 
c 125 
Is not ſo er e other Bo 


I os nothing under a much leGAngle than 
a Minute. 


— 1 fail, the Hearing alle 7 | 
diſtinguiſh the — ach 


F. 


Ables in Ovid's Metamorphoſis Phyſically 
explained from 77 to 395 
Failures in the Inventors and _ 
tural Philoſophy. 


Fancy, all impre on ito be obſerved as 
inſtructive 

Figure, Magnitude and Pofiton of Bodies, 

how diſcovered. 15 
Figured Stones, many deſcribed. 280 
— in Mochus' — how Sure 436 
F 5 or ſtals. See ſtals. | 

Faure ofthe Earth, See Earth. 


Fee why extinguiſhed by Water. $3 
An Explication of it, that it is a diffolution 
of Sulphurous Bodies by the Air ſo far as 
it has Nitrous Particles. 


111, 169 
Steams of Spirit of Salt and Steel-filings 1 take 
Fire with exploſion. I 


42 
* Experiments to ſhew the Nature of Fire. 
21 
Firmament in the middle of the Waters ex- 
plained. 413 
Fixt Stars at an unconceivable diſtance. 77 
What ſort of Light they have. 109 
Thoſe in the Zodiack neceſſary to be known 
to perfect Aſtronomy. 505 
They have altered as to their diſtances. 5 


Flaming Bodies may be beyond the RE 
phere. 


167, 
Flims, of their formation and former fluidity. 
326, 336 
3 or Solidity has little to do in ſpeci- 
fick Gravity. 48 
That and Light have ſome concern in heat. 
49 


The fluidity of the Ether caus'd by the = 
tions of t. 


It conſiſts in the difformity of the Ade * 

the Parts. 172 
That and Sonorouſneſs ſeldom joined. 49 
The action of Fluids on Solids cauſes their 

decay. 315 
Fluids made of Solids by heat. 191 
Body near the Earths Center poſſibly * 


Fluids of ſeveral ſorts have eee, 


There are ſeveral degrees Carmel 
diſtances. 365 


The ſame Fluid may have great variety of 


Parts, and of their Penetration of other 
Bodies. ö 370 


Why one hinders motion more than another. 


137 
Fluid Bodies impreſs a motion upon obvious 


Bodies, in proportion to their own Gra- 


vity and Velocity. | 27 
Flying Fiſh, and ef Flying. 
* Some trials made about i it. 9 


Foggy 


4,149 7 


ragt Air uſually about ten Foot high at Sea. 


be Parketia, why frequent near th 


Foot, its ſtandard ſettled at London. 45 
Formation of the Farm to be khown very 
from Abortions. 2 45 
Formation of the World atcording to Moſes, 
EX 412 
exch Academy have publiſhed ſome Mat- 
_—_ oe amet, 1 ˙2 446 
Free why it ex ater. 351 
— om — by maturity. 49 
 Fruſtrations of Nature to be obſerved. 53 
| G. 
Aliteo's Opinion of Comets examined. 
7 
G fuppoſed Trajens found in a Lake. 
| 441 
Gallies of the Ancients how rowed. 568 
Of their form and bulk, one carrying 7400 
Men. 469 
Generation of Hills. See Ea \ 
Geneſis, its beginning explained. 174 
Geometry practical, what. 3 19 
Speculative puts ſome things down as Po- 


ſtulata, which are impracticable, and why, 
2 


523 
Glade of ſeen in Evenings about the 
quinox. 193 


vernal 
Glaſſes Optick, ſcarce any perfectly mm 


Glaſs, ſome more porous than others. 358 
Globo 


Bodies much of the ſame Nature. 


Properties of the Globular Figure. 
Globular motion isa vibration from the Cen- 
ter to the Circumference, © vice verſa. 
191 

God's Providence aſſerted by the ſearch into 
Natural Cauſes. 392, 423 
Gold poſſibly not the heavieſt Body. 217 
Made of Quickſilver by the Powder of 9 

20 


qua ibid. 

Gravity Specifick what, has little to do with 
Fluidity. 48 
Grevitation and Livitation to and from the 
Sun to a great diftance. 167, 181 
Gravity is the cauſe of Noundneſs in Bodies. 


a | - 166, 178 
Whether its tendency in the Ea 

ward the —— 112 321, 356 
Gravity andLight the two great Laws of Na- 
— are but different Effects of the ſame 
Cauſe. — — 

Is in all the Planetary Bodies. 181 

_ Gravitation to the Moon varioully affects the 
Earth, | $46 
Gravity and Gravitation, its power in differ - 
ent Bodies is different. 546 
Being fimply confidered is to the Genter. 
* Some Experiments to explain itsCauſe.14 
Gravitation ſhews Solidity in Bodies. 91 
It may differ in the ſame place at different 

| 459 


times. | 
Some Properties thereof enumerated to 


find its cauſe. 180 
What is underſtood by it. 176 
Divers Opinions about it. 177 
Its Limits indefinite upwards. 177, 178 


It acelerates the velocities of falling Bodies, 


TY 
476 


contribute to the violence of 


rth be to- 


mw” 


— 1 
n that of Light 
and Sounds. 2 184 
The proportion in which its power dimini- 
Is cauſed by an internal motion in the Body 
of the Earth. ' 5 
A farther account of its cauſe. 180, 18 


Some aſſertions and obſervations concern- 


A Coafutation of Voſſus's Hypotheſis. — 
201 
How far ens has treated of it. 


Growth of Individuals from an Atom. 43 
Gunpowder and Thunder, their Effects mu 


3 the Poetick Fables of them explain- 


| „281 
Gyants mentioned in Geneſis, what peikbiy 
meant by them. 384 


H. 


LI, Obſerratiod bf an tinuſual ſorts 
| 22 
Hanno's Periplus quoted and confirmed. 375, 


on differ, 
He en ifter- 
ent from what it really is. 8 
Heat, and an internal motion of the parts 
inſeparable. 49,116 
The cauſe of that and Fire, with its cauſe 
in the Blood. 50 
It rariſies all Bodies. 51 
Is in ſome degree joined with all actions of 
Light. | 80 
Why not ſenſible in the Moons Rays. 80, $1 


563 


Ata certain makes Bodies thine,tho' 
it be not ſenſible in ſome Bodies: I12 
It makes Solids Fluids. 191 


Herodotm cited to prove the Hypotheſis of 
Earthquakes. - 407 
Heveliuss Opinion of Comets diſapproved 


of. 102 
Hills turned to Lakes. 205 
Some removed. 309 
Of their generating and forming. 312 
Have been once at the Seas bottom. 319 
Their tops ſometimes fall. 324 
Hiftory Natural, how to be collected, and 

what its Subject. 18,21, 22 
Hiſtorian Natural, his Qualifications. 19 
Hobs Hypotheſis of Gravity deſective. 184 


Hodometrical Method for the Longitude. 518 
* Hook firſt choſen Curator of Experiments: 


9 
Made Mechanick Lecturer by SirFobn Cut- 


ler, and Geometry Profeſſor. 10 
* Made City-Surveyor. 13 
* Made Secretary to the R. S. 12 
Horizon, the true Notion, and ſeveral*ac- 
ceptations of it. 470 


Horizontal or level Lines difficult to be 

drawn. | 521 
Humane Powers how to be improved. 12 
Humane Thoughts change in a limited time. 


549 

Hurricans why near the Tropicks. 364 
Hypotheſes, their uſe in Natural Philoſophy. 
fis of Light. 175 

5 Gravity. e 184 
Of Magnetiſm. 192, 364 
Of Earthquakes from Shells found, c. 293 

K kkkkkk Hyper 


corporeal, with their | "Explicari- 


Te 


on, _ _— poſſible number that may 
| es Liſe ' |, 140,86 
We can have no lea of Infinite. 175 


Componnd and Simple e what. 375, 


ination 

1 
bjetts. 13 
err war 

What is. 
Jmpreſſens on the Fancy to be heeded as ve- 
ry inſtructive. 47 
— of _— the Medium mamas I 


We can frame no notion of it. 
of the Air what, andits cauſe.466,496 
It is to be determined from the Moons place 

and diftance. 496 


5. See Queries. 
i et Licks. See Light. 
En > Gy (onenggs 67 Age 


To take the Planets Diameters exactly. 2 

A double Teleſcope to take Angles. 498, 
50 

Inſtruments to find the Meridian and Lati- 

tude _ 354 

To determine the alteration of the _ 


7» 3 
Te take diftances at one Prof; Proſpett by 0 
Obſerver, eſpecially the Moons di 
from the fixt Stars. 503 
A Quadrant with a Roler to divide the De- 


grees. — 
To draw the Rumb-lines. 
A nice Pendule for minute divifiond of 

time. 548 
A Magnetical one for the variation. 486 
To draw the Arches of great Circles. 534 
A Sea-Barometer. 553, 556 
A Sea- at 558 
A way wiſer for a Ship. 561 


One to ſind the Strength and Velocity of 
the Wind. ibid. 
Of the preference g 


* The Pneumatick Engine when firſt made. 


3 
* The application of a Spring to the Arbor 
. of the Ballance of Watches. 5 
* Circular Pendulum ſhewn the R. S. in 
. 1663, 
+ Sea-Barometer produced and deſcribed 
in 1667. 14 
Internal motions of Bodies how found. 16. 
operate at a diſtance. 18 


Mund: moſt raiſed out the Sea by Earth- 
kes. 


qua 301, 302,422 
Iſland of St. Michael. See Michael. 


tron and Sp. Salis take fire with exploſion» 


42t 
hab, A Ship found in a Lake there. 441, 


443 


Lead uſed by the Ancients for Sheathin 


— - 


4 8 . 4 
VEL Werren n: 
_ = 


142 7 


where Hills have — 
Ke Sta, Eupbemils, "See Bu. 


as uolans, a unuſual ſeen t 
= diſtant places — hae < 


199 
Latitudes of Places alcered. 345» 3497 353» 


4 8 
Its alteration obſerved above 25S Yours 


hince. 4 538 
Methods of N or taking the Lati- 

tude. 439, j 525» 543» 5 2, 56x 
Laws of Nature are the Operations of Lighc 


and Gravity. 173, 175 
thing 


Ships. 44 
6232 of the Ancients vindicated. bo <4 


© Phenicians very conſiderable. 4035 
Level, or Horizontal Lines hard to be drawn. 


521 


Levit ation. See Gravitation. 

Libration of the Moon, its cauſe hinted. 546 

* Life of Animals cannot be 1 
without freſh Air. 


What Air does to the preſervation of is 


111 
Light, a Treatiſe of its Nature. 71 


Opinions of the Antients concerning it ex- 
amined. 72 


Ariſtotle's Definition explained and vindica- 


ted. 
The Author's Theory of it, that it is an bſ 
ternal motion of the parts. 76, 113,115 
In pany pany — — what it is. 108, 112 
Light or Lux, why a Body. +« 79,114 
ne Light, of the Quantity, Quality and Power 


of its motion. 115, 116 

The reaſon of the decreaſe of its power. 
11 

What it is in the Medium. 117, — 

How it is propagated in orbem. 131 

Its motions infinitely ſwift. 77 


It may be called the Anime Mundi. 79 
Its action in duplicate proportion to the di- 


ſtance reciprocally. 79, 53,117, 132 
Its action on the Eye. 2 HDi — 


Its action ſaid to be ſtrait in an uniſor- 


medium. 81 

How bent. See Inflexion. 

From what Bodies it proceeds. 83 

* Sun and fixt Stars from an actual 

ire. 94, 100, 1 

It acts upon all created Bodies. 108 

Its motion is inſtantaneous. 99, 108, 130, 
133 

Every particle of it exerts its own ne 

power. 


Its motions are the cauſe of the Suidity of 
the vaſt Expanſum. 


| 136 
How it is produced in the head of a Comet 
166. 


184 How it is produced in r 


It — ſome other Bodies more than the 
e. 14 

A — property of Lighs diſcovered, where- 
by it appears that it does not proceed in 
ſtrait Lines in a uniform medium, whence 
Colours may be made out without Refra- 


Sion. from 187 to 190 
That of the Glade ſeen about the 
Vernal Br explained, 193 

4 | , Light 


Light mach longer in Neve Zend, N 
1 See Thunder. Ti 


» What it is. | 1 

; Lo pre of projetted deſcending Bodies enter 

To 1 * given Line into any er * 
equal 


parts. 2 
To divide it into all its aliquot parts. 526 
The Properties of thoſe draun in a Circle. 


5 
Link trait, the difficulty of A4. it. 12 
1 aritbmick explained. 329 
the Rumb. See Rumb. - 

* its faults. — "IS 
Liquidiy, what. 
Literari Eaſtern and Weſtern, their Ager. 

ence. 438 
Local Time, what. 513 


Logarithmick Line explained. 529 
Line Erroneous. 454 


from 510, to 517 
The Celeſtial ways how to find * and 

Latitude. 489 
How to be found by Fupiter's Satellites.s 14, 


516 
* Fooke's firſt Propoſal about the Longi- 
tude. M ey 5 


F 


ical motions in ſome Properties 
are reſembled by the motions of 
uniſon-tuned Strings. 54 
Megnetiſme in the Earth, is a vibrative mo- 
tion of the internal parts thereof from 
North to South, & vice verſa. Its medi- 
um is an Etherial Matter, and its cauſe is 
iſt. The Rotation on its Axis: And, 2dly. 
The Obliquity of the Ecliptick. 1 92, 
304 
Magneticl Poles and Meridians — 
tion. 
The Needle does not reſpect the Poles of = 


Earth 483 
Magnetical Variation unfit for the * 
id. 

A Diſcourſe concerning it, with an Inſtru- 
ment for obſerving it 484, 435 

* An Hypotheſis of the Variation. 19 
* Magnetical Experiments tried. ibid. 

nitude of Bodies how known, 


15 

the Earth. See a Degree, and Earth. 
Maleabiliy and Tranſparency hardly ever 
joined. 49 
Mans Reaſon the extent of its power. 160 
Marion's Obſervation about Seeing. 123, 


126 

Mary Borough Ridge of Hills in Ireland de- 
ſcribed. 437 
Matter or Body, what is underſtood by it. 
171,172 

That and motion the cauſe of all natural Ef- 
fects. ib id. 
It is unalterable by Condenſation and Ra- 
refaction. | ibid. 


The Matter of the Heaven and Earth firft 


made, then motion given to it afterwards. 


174 
Body not to be bounded by our Imagination. 


Maximum © Minimum in what ſenſe uh 44 
by the Author, with the extent of their 
hmple Ideas. 175 

* Meaſure, an univerialStandard propoſed by a 

Pendule. 458 


By the meaſure of 2 Degree. 460 


Longinude wat, and the ways to find fe. 


* Meteors repreſented by a Solution of Cop- 


ET 


— ercufy, G. 957 
1 we what and roy per 
— 


462, 46 Ek 
| = * 171 
— differs from r 
OE 
Memory, an Organ, with a 


plication of it. 
Mercury tranſmuted into Gold. 
Will enter into the Pores of Glas. 
Of its ſtanding in the Barometer to 33 

ches, which is cauſed bythe ſame 1210 

that conveys Light. 365, 368 


Meridian, of their alteration. 345, 349, 


92 4 
A true one, how drawn. 354, 361 7! . 


The inconvenience from Getty. "= * 
determining upon one and the ſame Prime 

T Meridian. 480 
Tenariffe propereſt to be itch'd u 81 
Metals, of. the change of their Coleus *— 
tempering. 


How they came to be blended together. 305 4 
* Obſervablesin their mixture, 


Tranſmutation ot Metals into Gold and 2 


See Minerals. 


per, Oc. 14 
Method Analytick and Synthetick their uſe. 


173, 330 


The way of making a Philoſophical Alge- 

ra. 

Method very neceſſary in making "LP 
ments. 

How to collect a Natural Hiſtory. 18 

How to make and anſwer Queries. 27, 2 


How to collect Obſervations, and of Ab- 

vering the Nature of Bodies. 34, 35 
St. Michaels an Earthquake in it. 201 
Microſcopical Pores of Bodies how diſcovered. 


; 368 
Micrometer of a new Contrivance. 498 
Mile, of what length. 6 


Minerals how they came to be blended oh 
other Subſtances. 305 
They are underall places, if ſearch were 
made deep enough. 317 
Minds, Perfections and Imperfections. 8 
* — the Figures in them ex- 
in 

Moiſture of the Earth waſts. 8 
Moment ſenſible compoſed of infinite others, 
andeveryCreature has its ſenſible moment 


proportionate to its bulk. 134 
Moments inſenſible, how divided and mea- 
ſured. L 


Humane Moments are limited as to ee 
8 which are yet indefinitely di- 
viſible. 

Monkeys wherein different from Men. 9-4 

Moon, the cauſe of the faint Light in the 


dark part. 110 
Its motion conſiderably impeded by the E- 
ther. 198 


Its Theory to be firſt well known, and from 
that the other Planets Theories to be ſet- 
tled with the method. 500, yo. 

A Cauſe hinted of its Libration. 546 

Its Diameter reſpetting the Sun may be dif- 
ferent from the other, and the Center of 


Gravity 
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4. * . 1 \ ; 8 132 
Is not to be underftood what it is Metaphy- 

| l 
| is U Motion. = 
Uniform make a Solid, Difform a Fluid. ib. 
What fort of an internal motion is the cauſe 
+ of Gravity. | 181 
Bodies once moved will continue ſo to do. 


355 

Motion of Vibration in Globular Bodies, is 
from the Center of the Superficies, & 

| vice verſa. : 6 191 
Mot ion of the Earth. 505 
Motion impreſt by fluids on obvious Bodies, 
is in 2 rtion to their Specifick Gravi- 
a elocity. 0+. x 

* Of its communication Experiments. 23, 


* Motion of the Planets from the inflexion of 
the dire into a Curve ſhewn by an Ex- 


periment. 12 
Mountain, a new one in /taly. 299, 302 
Some ſunk into Lakes. 305 
Their tops falling. 324 
Some raiſed out of Plains. 302 


Have been the Seas bottom. 319 
* Muſcles, their Structure explained. 19, 20 
Helps to diſcover Muſcular Motion. $2 
* Muſical Notes produced by ftriking on t 
Teeth of a Wheel. | 23 
* By ftriking with a Bow on a Glaſs of Wa- 
ter. 


24 

* 272 Vibrations of a String in a Second, 

make the ſound of G Sol re ut. 10 
N. 


Aked Senſes what they inform us of. 


6 

Natural Hiſtory how to be collected, with its 
defects hitherto. 18, 21, 338, 343 
Qualifications of a Natural Hiftorian. 19 
A Table of natural things to be obſerved. 
| | 22 
Collections, of what uſe. 338 
Natural Philoſophy wherein deficient. 3, 5 
A Philoſophical Algebra how to be made. 7 
"Science of Nature, is the knowledge of the 
the actings of Body and Motion in an Uni- 
ſorm Geometrical or Mechanical method. 


3 a 8 172,173 
Natural Beings are in a continual change. 


: 3 435 
Natural Cauſes inquired after, no derogati- 
on from Providence and Scripture. 423 
Nature of Ring may be diſcovered by more 
remote E | 


| — 
Of her more ſeeret and reſerved Operations. 


43, 46 
Nature and Art compared. 58 
Natures two great Laws, Light and Gra- 


vi by : 2 4 8 
Dir Rioas for examining the lute of 


Bodies. from 33 to 88 
Nauig aten, What. 41 
What benefit it receives from Celeſtial 8b 
ations. 2 ' 49, Sc 

A method to diſcover ſeveral confiderable 
Matters relating to it. 24 i +00 
Is capable of great Improvements. 364 
Its great Antiquity. 68 


Of the Rowing of the Ancient Gallies. * i. 
47 


Navigator, what required in him. 
Night in Nova Tembla, how ſhortned. 
Noab's Flood diſecourſed of. 341, 401,412 
Number to deſcribe a Series of cantinual 

Proportionals. 528 


O. 


of the Ancieats differently poſited 
and uſed from what ours are, and of 
the manner of their Rowing their Gal- 


lies. 8 68 
objects muſt be of a determinate Nel to 
ſeen, nor can any Eyes diſcern one un- 

der the Angle of a Minute. 12, 97 
Thoſe near the Horizon are ſeen under a 
leſs Angle than when they are nearer the 
Zenith, tho' they appear bigger, which is 
only a deſception of the Mind. 463 
Obſeryation ought to be made how Nature 


diſtributes the ſame property in ſeveral 
Bodies. | 43 
How Nature produces the like parts in ſe- 
veral different Species. $2 
Natures Tranſitions ought to be obſerved. 
: 49, 52 

See more under Queries. 
obi Operations of Nature as well as 


more ſecret to be heeded. 


43 

Operations Secret to be obſerved. 46 
Optick-Glaſſes ſcarce any perfectly plain. 
521 


A new Diſcovery in Opticks. See Light. 
Orbicularity a conſequence of Gravity. 8 
| A 
orbit of the Earths annual motion how to be 
found. 505 
Oriſon of the Mariners what. 471 
Oval Figure of the Earth and Sea, and of t 
Air. . 345, 349» 350, 363,482 
Ovid's Fables in his Metamorphoſis explain 


ed. from 377, to 402 
P. 


alax of the Earths Orb obſery'd. 546 
Parallels what Circles they are on the 
Globe. 481 
Parbe lia, why frequent near the Poles. 364 
Parifian Philoſophers evade Proofs from Ob- 
ſervations, when they are unwilling to 
allow Conſequences. 53 
Parriarchs in ſome ſenſe, poſſibly their Life 
no longer than ours now. 322 
Pe llucidity of Bodies how tried. 14 
Pendulum vibrating Seconds its length. 458 
An exact one for nice diviſions of Time. 


8 | 48 
Peudule for a Standard. See Meaſure. * 
* Penetration of Bodies. 14, 22 
Penumbra of the Suns Picture admitted into 


a dark Reom, is not proportioned to the 
hole. 189 


Perfection: 


— a 


| Perſia? Mar's Nature ow improv: 


— — ef Wis 


9122313 
| enter of the Earth. 18, 3256, 127 
Tenn the Fable 22 explained. 


ions againſt them anſwered. 42 
etrifying Kiver and Palm-tree petrity'd 


"—_ 447, 448 
PerrifaBion of Water and other Fluids. 22 
2 


Petrifaction of Wood in a River. 447 
See more in Shells and Stones. 

St. Perronio's Meridian at Bolognia altered. 540 
Phenicians, their Learging and Skill in Na- 


vigation. 406 
Phacton, the Fable thereof explaiand.”. 389, 


426 
Pbiloſopby Natural wherein deficient, and 
how to be reformed. 3 
Philoſophers take ſome things for truths that 
may iuftly be doubted | 181 
Planetary Bodies have a Gravitation toward 
them. 180 
Some iaſufficient Hypotheſes of their moti- 
ons. 179 
An Inſtrument to take their Diameters. 497 
Tho' their apparent Diameters are really 
leſs than the true, yet they ſubtend a > 
ger Angle. 
Their Theory to be known after that of the 
Moon, with the manner how. 501, 504 
How their motions and places are to be re- 
lated. 
Poſſibly are not free from — — 
Whether their two Diameters differ. 352 


* Their motions ſhewn by an Experiment 


to be from the inflexion of a direct motion 
into a Curve, by an Attraction or Gravi- 
tation towards the Center, tc. 12 
The cauſe of their ſeeming different Mag- 
nitudes at the Horizon and near the Ze- 
nith. 21 
Plato's Atlantis quoted. 372, 404 
Plates of Metal how made thin. 442 
Plenum perfect and infinitely fluid, 78 
922 of Bodies naturally according to their 
Specifick Gravity. 326 
Powers of the Seuſes how enlarged. 37 
Power of God not leſſened by explaining FU 
cond Cauſes. 392, 4: 
Principles to be proved only by Indi 
| 3 
Printing of the Chineſe known to Fryar 365 
con. 344 
Proportion als, how a continued Series may be 
deſcribed. 528 
Propricty, how Nature diftributes the ſame 
in ſeveral Bodies to be inquired after. 48 


Some ſorts ſeldom joined. 49 
Proſerpina's Rape explained. 402 
Providence Divine proved from the Con- 
templation of Nature. 424 
Pupilles Contraction ſecures the Eye from 
Lure by too ſtrong a Light. 124 
Pol of Light as long at the Eye as at the 
uminous Body. 121 


Purri ation, a ſort of Corroſion. 59 
« Pike 25 Tenarife beſt for the firſt — 


Pyramids whether altered as to their Potts. 
ons, 354 


* 
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